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[Problems to be Solved by the Invention ] 

interlay er for laminated glass and laminated glass where 
whitening of laminated glass periphery is little areoffered 
even with when it is placed in atmosphere where humidity 
ishigh with basic performance which is necessary for 
transparency , weather resistance , adhesiveness , penetration 
resistance or other laminated glass . 

[Means to Solve the Problems ] 

When with interlayer for laminated glass which consists of 
plasticized polyvinyl acetal resin film , soaking 
theaforementioned interlayer film of thickness 0.3~O.8mm in 
water of 23 deg C, interlayer for laminated glass . where haze 
of 24 hours later is 50% or less 



[Claim (s )] 
[Claim 1 ] 

When with interlayer for laminated glass which consists of 
plasticized polyvinyl acetal resin film , soaking 
theaforementioned interlayer film of thickness 0.3~0.8mm in 
water of 23 deg C, interlayer for laminated glass . which 
designates that haze of 24 hours later is 50% or less asfeature 

[Claim 2 ] 

interlayer for laminated glass . which is stated in Claim 1 
where particle diameter of sodium salt in interlayer film is 
10;mumor less 

[Claim 3] 

interlayer for laminated glass . which is stated in Claim 1 or 2 
where particle diameter of sodium salt in interlayer film is 
5;mu m or less 

[Claim 4] 

interlayer for laminated glass . which is stated in Claim 1, 2 or 
3 where sodium concentration in interlayer film is50 ppm or 
less 

[Claim 5 ] 

interlayer for laminated glass . which is stated in Claim 1 
where particle diameter of potassium salt in interlayer film is 
10; mu m or less 

[Claim 6 ] 

interlayer for laminated glass . which is stated in Claim 1 or 5 
where particle diameter of potassium salt in interlayer film is 
5;mu m or less 

[Claim 7 ] 

interlayer for laminated glass . which is stated in Claim 1 , 5 
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or 6 where potassium concentration in interlayer film islOO 
ppm or less 

[Claim 8 ] 

Containing compound which can form sodium salt and 
potassium salt and the complex , Claim 1 , 2, 3 , 4, 5, 6 which 
is something which becomes or interlayer for laminated 
glass . whichis stated in 7 

[Claim 9] 

Containing organic acid , which is mixed to resin and 
plasticizer and the amine which is mixed to resin and 
plasticizer , Claim 1 , 2, 3 , 4, 5, 6 which issomething which 
becomes or interlayer for laminated glass . which is stated in 7 

[Claim 10] 

Containing at least 1 kind which is selected from group which 
consistsof alkali metal salt and alkaline earth metal salt , 
Claim 1 , 2, 3 , 4, 5, 6 , 7, 8 which is something which 
becomesor interlayer for laminated glass . which is stated in 9 

[Claim 11] 

As for alkali metal salt , with those of particle diameter 3;mu 
m or less s as for alkaline earth metal salt ,interlayer for 
laminated glass . which is stated in Claim 10 which is 
something of the particle diameter 3;mu m or less 

[Claim 12] 

As for alkali metal salt , with alkali metal salt of organic acid 
of carbon number 5-16, as for the alkaline earth metal salt , 
interlayer for laminated glass . which is stated in Claim 10 or 
1 1 which is a alkaline earth metal salt of the organic acid of 
carbon number 5-16 

[Claim 13 ] 

At least between glass of pair , Claim 1 , 2, 3 , 4, 5, 6 , 7, 8 , 9, 
1 0, 1 1 or interlayer for laminated glass whichis stated in 12 
lying between, laminated glass . which designates that 
itbecomes as feature 



[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention regards laminated glass which uses interlayer 
for laminated glass and theabove-mentioned interlayer for 
laminated glass . 

[0002] 

[Prior Art] 
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[0003] 



+MMi<GfcLTL*5HBjMB::4. 
[0004] 

ft«Bfll::tt*4*5iaiBLTfc<£fctf4« 
"Cfc*. 

BP%, +BB«f5Xfc©l«l*3Wia**fc. 

n»^6©«»»i=*y 

#5*fc*BBi<BI*l::MlU #9Xfc+B 
[0005] 

fciaRlc4>mKfc*7Xfca)»»ttftlHiMB 
6<fizy. fro. +MM#ffi#-r4i:L*3«ft 

JW*#<«S*. 
[0006] 



From until recently, at least interlayer film which consists of 
plasticized poly vinyl butyral between two glass sheet being 
done, sandwitching as for laminated glass whichbecomes, 
transparency , weather resistance and adhesiveness are good, 
furthermore penetration resistance isgood, glass fragment has 
basic performance which is necessary for or other laminated 
glass which scatter it is difficult to do is widely used for 
window glass of the for example automobile and 
construction . 

[0003] 

laminated glass of this kind, above-mentioned basic 
performance being satisfactory,is superior in safety , but 
moisture resistance is inferior. 

Namely, when above-mentioned laminated glass you place in 
atmosphere where humidity is high, because with surrounding 
edge of laminated glass interlayer film contacts with 
environment air directly, interlayer film of periphery happens 
the problem which whitening is done. 

[0004] 

additive in order to do adhesion strength regulation of 
interlayer film and glass whichare expressed below has 
participated in this whitening phenomenon . 

In order satisfactory to show function as above-mentioned 
laminated glass , itis necessary in order to be settled inside 
proper range, to adjust the adhesion strength of interlayer film 
and glass . 

Namely, when adhesion strength of interlayer film and glass 
passes weakness, the glass fragment which breakage is done 
peeling , scatter doing from interlayer film with the impact etc 
from outside , risk which gives damage to human body etc 
becomes high, when adhesion strength of interlayer film and 
glass is toostrong conversely, glass and interlayer film 
breakage do simultaneouslywith impact etc from outside , 
Gives disorder to glass and adhered fragment of interlayer 
film scatter doing, human body etc risk where becomes high. 

[0005] 

Vis-a-vis this, when adhesion strength of interlayer film and 
glass is inside proper range, when breakage of glass as it 
happens over broad range ,glass does breakage , partial 
interfacial peeling of interlayer film and glass 
happenssimultaneously, at same time, because phenomenon 
that occurs, the interlayer film draws, impact absorption effect 
and penetration prevention effect become large. 

[0006] 

Therefore, in case of accident of automobile or other 
transportation equipment , when operator and the passenger 
colliding to glass , impact is absorbed and/or when inorder to 
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prevent penetration, it is a accident of also, construction , 
factthat flying matter from outside penetrates glass is 
prevented and/orin order for scatter of glass fragment to be 
prevented, As though adhesion strength of interlayer film and 
glass it is a descriptionabove, in order to be settled inside 
proper range, it is necessary toadjust. 

[0007] 

You considered on description above, from until recently, in 
order toadjust adhesion strength of interlayer film and glass 
inside proper range, the adhesion strength regulation agent for 
interlayer film was examined various . 

With Japan Examined Patent Publication Sho 
46-4270disclosure , certain amount is contained interlayer for 
laminated glass which consists of the polyvinyl acetal resin 
composition which has been proposed specific metal alkyl 
carboxylate as moisture 0.2-0.8weight % and the adhesion 
strength regulation agent . 

In above-mentioned proposition as for interlayer film , it is 
something whichit tries it changes distributed amount of metal 
alkyl carboxylate in interlayer film surface layer and 
interlayer film inner layer part to adjust adhesion strength of 
interlayer film and glass proper range, water content in 
interlayer film by changing. 

[0008] 

But, as for interlayer film which contains metal alkyl 
carboxylate as in above-mentionedproposition, moisture 
resistance to decrease, when laminated glass which is 
producedmaking use of said interlayer film is left under 
atmosphere where humidity ishigh, because with periphery of 
laminated glass interlayer film has done air and direct 
contact , As quantity of metal alkyl carboxylate becomes 
many, there is a problem that the whitening phenomenon 
happens extremely with absorbed moisture of interlayer film . 

Quantity of metal alkyl carboxylate to the utmost it decreases 
whitening phenomenon of theabove-mentioned interlayer 
film , or, it can prevent by losing, but in that case,adhesion 
strength of interlayer film and glass becomes too stronger 
than proper range, fatal problem are likely to penetrate as 
laminated glass that glass and the interlayer film breakage do 
simultaneously with impact etc from outside and/or occurred. 

[0009] 

interlayer for laminated glass where with Japan Examined 
Patent Publication Sho 44-32185disclosure , it contained 0.1 - 
0.8% moisture , 0.01 -3 parts by weight contained organic 
acid of at least one which is chosen from the mono carboxylic 
acid of 6 - 22 carbon atom and dicarboxylic acid of 4 - 12 
carbon atom and aliphatic mono amino mono carboxylic acid 
of 2- 6 carbon atom and aliphatic mono amino dicarboxylic 
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[0010] 



[0011] 

48-5772 ^^T*l±, d^£*2&0# 

e-^T-tr^-^^BifflfS^+li^ma 10-22 

[0012] 

EIC % 53-18207 ^$8TMi. Sttti? 



[0013] 
[0014] 

bp*>. *o«(D}i§^(±iijEr*fco-ct, feist 

mSLlt 40-50 deg C ©JfflftT-C 1-2 frflIB 
»T-eftJUIIHI«»-r*cfcl*SIJI«lcl*HB 



acid and citric acid and these blend of 4 - 5 carbon atom 
concerning resin lOOparts by weight , consists of formation 
polyvinyl acetal resin is proposed. 

[0010] 

But, when carboxylic acid is added, there is a problem that 
adhesion strength changeswith time. 

In addition, problem that occurs heat resistance * weather 
resistance of interlayer film decreaseswith influence of acid . 

[0011] 

With Japan Examined Patent Publication Sho 
48-5772disclosure , laminated glass which designates that 
sodium metal salt of aliphatic carboxylic acid of carbon 
number 10-22 is contained in said plasticized polyvinyl acetal 
resin composition in glass which at leastpastes together 2 
glass with plasticized polyvinyl acetal resin composition , as 
feature is proposed. 

[0012] 

Furthermore, with Japan Examined Patent Publication Sho 
53-18207disclosure , it is proposed that alkali metal salt or 
alkaline earth metal salt of the mono carboxylic acid or 
dicarboxylic acid is used as adhesion strength regulation agent 
in plasticized polyvinyl acetal resin interlayer film of 
laminated glass . 

[0013] 

In above-mentioned 2 propositions, in each case metal salt of 
carboxylic acid where carbon number is large relatively from 
fact that it is easy tomelt in plasticizer which is contained in 
interlayer film as adhesion strength regulation agent , isused. 

[0014] 

But, when metal salt of carboxylic acid where carbon number 
is large as adhesion strength regulation agent is used, there is 
a problem that adhesion strength of interlayer film and glass 
changes with time passage (passage of time ). 

Namely, as for adhesion strength of initial stage , with 
passage of time adhesion strength decreases gradually even 
with proper , when receiving impact , the glass is likely to 
peel off. 

In order to prevent this adhesion strength decrease, 1 - 2 
month keeping interlayer film under atmosphere of for 
example 40-50deg C, it is necessary to mature, but as for 
interlayer film in order to possess tackiness and self-adhesion 
etc, asdescription above under atmosphere long term storage 
as for doing beingdifficult actually, that also, it matured 
temporarily, assuming, It can control decrease over time of 
adhesion strength , but it is not possible to makenil, 
above-mentioned problem remains as still . 
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ttMBB 60-210551 Rlffl^Ue- 
)\,7-k$-)\,®m 100 MSHC 1-6 
THb&^SljnotfUWftWJ* 0.02-0.40 fiMSB 

aiwttts/ua— 0.01-0.26 a*s# 

[0016] 

W4>¥*41547#4&irCI*, ft**H»«K7 
6-502594 XttflT 

[0017] 

±15 3 oa>«*-CI3:, *»*n»«fcLT, ft 



[0018] 

©©. *mm0mmitifitt»bw+ *©*s 

[0019] 

if^.«K.tf,25%RH ©*H«T"C^**^ 
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[0015] 

In plasticized polyvinyl acetal resin lOOparts by weight , 
carbon number 1 - 6 potassium monocarboxylate 
0.02-0. 40parts by weight and modified silicone oil 
0.01~0.26parts by weight which are iscontained in Japan 
Unexamined Patent Publication Showa 60-21055 1 disclosure 
or or 2 glass paste at least with interlayer film which has 
deposited and can be brought together and laminated glass 
whichbecomes is disclosed. 

But, because as for this laminated glass , with types of metal 
salt which isused, in interlayer film this metal salt becomes 
cause of aggregate whitening in the particle , any complete 
things you could not say from viewpoint whichprevents 
whitening with absorbed moisture of long period . 

[0016] 

With Japan Examined Patent Publication Hei 2- 
41547disclosure , polyvinyl butyral sheet which uses alkali or 
alkaline earth metal formate salt for the adhesion strength 
regulation agent is proposed. 

Furthermore, with Japanese Publication of International 
Patent Application 6-502594disclosure , interlayer film which 
adds potassium acetate as the adhesion strength regulation 
agent is used with Working Example . 

[0017] 

In above-mentioned 3 propositions, in order to cancel 
theaforementioned problem when metal salt of carboxylic 
acid where carbon number islarge as adhesion strength 
regulation agent , is used, metal salt of carboxylic acid where 
carbon number issmall relatively is used. 

[0018] 

But, when metal salt of carboxylic acid where carbon number 
is small as adhesion strength regulation agent is used, as for 
problem of passage of time adhesion strength decrease of 
interlayer film and glass although it is cancelled, moisture 
resistance of interlayer film becomes unsatisfactory ,another 
problem that occurs as a result, in periphery (end ) of 
laminated glass whitening phenomenon is likely to happen 
with absorbed moisture . 

[0019] 

Namely, interlayer film because there is a moisture absorption 
in under conventional atmosphere (humidity ), whenit 
processes in laminated glass , in order moisture content about 
0.5 weight % tobecome degrees or less under atmosphere of 
for example 25%RH, moisture adjustment doing, it isgeneral 
to do lamination process . 

However, usually because it is a bare state , under high 
humidity atmosphere interlayer film absorbed moisture does 
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*y*A*©«fc5fcftl^©/h*i**;u#:/» 

[0020] 

*#*4K*fcLT. »IHW 5-186250 #4*ttT? 
12 ttT©BK»^XI*S**;u#>»©7 

[0021] 

*fc,»H¥ 7-41340 ^$S(ci±,7Kue-;u 

[0022] 

»©afcii«»*h/a**t>©©. tt«a#-c 



[0023] 

C©ISIS©-oi:LT\ JaTlCjft^4*m+© 
*ttfci<K#LTl**cfcA<?^©«iS©W 



periphery of laminated glass , moisture content rises to 2 - 3 
wt% extent 

At time of this , in interlayer film water gets together in the 
periphery of metal salt of carboxylic acid where potassium 
acetate and magnesium acetate or the formic acid potassium 
or other carbon number which exist as fine crystal are small 
causes whitening phenomenon . 

When in order to decrease also, whitening phenomenon , 
addition quantity of carboxylic acid or its salt where the 
carbon number is small is decreased, adhesion strength of 
interlayer film and glass deviates proper range, impact 
absorption and penetration resistance etc of laminated glass 
become unsatisfactory . 

[0020] 

With Japan Unexamined Patent Publication Hei 
5-186250disclosure , interlayer for laminated glass which is 
formed is proposed from resin composition where polyvinyl 
acetal resin , plasticizer , carbon number contains alkali or 
alkaline earth metal salt and organic acid of the aliphatic 
mono or di carboxylic acid of 12 or less as attempt which 
improves whitening of the interlayer film which contains 
metal carboxylate . 

[0021] 

In addition, interlayer for laminated glass which consists of 
resin composition which contains the polyvinyl acetal resin 
and plasticizer , metal carboxylate and straight chain aliphatic 
acid is proposed to Japan Unexamined Patent Publication Hei 
7-41340disclosure . 

[0022] 

However, with laminated glass which uses interlayer for 
laminated glass of above-mentionedproposition, as for 
whitening of periphery after humidity resistance test although 
itis decreased, it is not a still satisfactory . 

Furthermore, furthermore trying to decrease whitening , when 
itincreases content of straight chain aliphatic acid , when 
laminated glass is placed under the relatively high 
temperature , there is foaming and a possibility of causing 
discoloration . 

[0023] 

interlayer film of above-mentioned proposition is something 
which tried thesolution of whitening with improvement of 
adhesion strength regulation agent , but whitening occurs with 
absorbed moisture regarding interlayer film which does not 
add the adhesion strength regulation agent . 

As one of this cause , it became clear in our recent research 
for impurity in resin which is expressed below to have 
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Slctit^Ti*. «*tf, jMHM-MJ^a. Kit 
-;u7-b^-;HSm+i^hy^A^<SBt 



participated. 
[0024] 

interlayer for laminated glass of this invention is something 
which designates polyvinyl acetal resin as the main 
component , but when polyvinyl acetal resin is produced, 
putting, neutralization step is included,because aqueous 
solution of for example sodium hydroxide , sodium hydrogen 
carbonate or other sodium salt is used regarding this 
neutralization step , those sodium salt are used for excess , in 
new sodium salt forming in addition withneutralization 
depending, sodium salt remains in polyvinyl acetal resin 
which is acquired. 



lctt^tttttoT*ye-;u7-b^-;H»KA< 
frtf#9;Ufl*IB«©«afc**fifcffll*H 

[0025] 
[0026] 

[*W^»*L*3tr«IMI] 

§ »W4fcc*ii, awi±. »«tt. »«tt. 
Kjtait»©ftto**5xic*aft»*ttiB 

lc«A^fc»d-Cti*3b-&*f7XHIt»© S 



[0027] 

[^H$<s*-r^fcft©^is] 

0.3~0.8mm©±E+MK*23 deg C©7KIC;1 
aiLfct*. 24 ftmft©^*** SMUSTFefc 



this sodium salt which remains, when polymerizing and 
becoming the particle when drying, in order polyvinyl acetal 
resin to promote cohesion of thewater occasion where 
absorbing water it does, becomes cause where whitening is 
large with absorbed moisture of interlayer for laminated glass 
which is acquired. 

In addition, there are times when sodium salt has remained 
even in the poly vinyl alcohol , when this sodium salt 
becomes cause of whitening with absorbed moisture of 
interlayer for laminated glass , they are. 

[0025] 

Recently, laminated glass side glass of automobile and 
movement which isused for various construction have become 
active, when periphery of laminated glass is used with bare 
state regarding these application , we increase, thedemand for 
whitening phenomenon prevention has become more and 
more strong. 

[0026] 

[Problems to be Solved by the Invention ] 

As for this invention, being something which solves 
above-mentioned problem , as for purpose, without impairing 
basic performance which isnecessary for transparency , 
weather resistance , adhesiveness , penetration resistance or 
other laminated glass , furthermore, it is to offer interlayer for 
laminated glass where whitening of laminated glass periphery 
is little and laminated glass which uses that evenwith when it 
is placed in atmosphere where humidity is high. 

[0027] 

[Means to Solve the Problems ] 

this invention when with interlayer for laminated glass which 
consists of plasticized polyvinyl acetal resin film , soaking 
theabove-mentioned interlayer film of thickness 0.3-0. 8mm 
in water of 23 deg C, is the interlayer for laminated glass 
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[0028] 

*«WO)^-&#7Xffl*IBai*,B[* 0.3-0. 
8mm ©*ft1K£ 23 deg C OfrlZ&mLtzt 
24 tifm'&O^Xtf 50%]aTTfcft o 

[0029] 

US 0.3~0.8mm ©^FalU* 23 
deg C (DM^mttztZ. 24 tifW&O^X 

©-cfcicttjuau **w*si«Lfc. 

[0030] 



WfcfilvC* ±ffi^Xtl±, If $0.3-0. 
8mm © + Fb1I!I£ 23 deg C ©*lC;S;f Lfci: 

24 ftiaftic»»sta*tt*ffl^-ca^Lfc 

At******©**-*. 
[0031] 

e-;i,7**-;u»IIB*±rt#t*"**©T?fc 

[0032] 

±E*ue-;U7**-^»8BtL-CI4, ¥*D7 
■b*— iMt* 40-75 ^ ;U%©*©A<»*U*o 

40 =E)\,%*ffiX*1bZ>t. prfflJBfc©»*tt4<« 
TLTs »1t9&©It£l=&£ttft©^a*!l 

75 ^uyoSffiASt, #&*i££*>i±*^xfB 
*»*fc*l=*Wrm©SKl*IIIJtBL^ ^P-b 

cky ff*L<i** 60-75 ^;i/%r*feSo 



where haze of 24 hours later is 50% or less . 

this invention is detailed below, 

[0028] 

As for interlayer for laminated glass of this invention , when 
soaking interlayer film of thickness 0.3-0. 8mm inwater of 23 
deg C, haze of 24 hours later is 50% or less . 

[0029] 

Fact that it is something where as for these inventors , when 
soaking the interlayer film of thickness 0.3-0.8mm in water 
of 23 deg C, haze of 24 hourslater interlayer for laminated 
glass of 50% or less , whitening of laminated glass periphery 
is little even with when it is placed in atmosphere where 
humidity is high issuperior in moisture resistance was 
discovered, this invention was completed. 

[0030] 

When above-mentioned haze exceeds 50%, to become 
unsatisfactory toprevent whitening in under high humidity 
because it is inferior to the moisture resistance , it is limited in 
above-mentioned range. 

In this specification , above-mentioned haze , when soaking 
interlayer film of the thickness 0.3-0.8mm in water of 23 deg 
C, mean value which was measuredmaking use of integrating 
turbidity meter 24 hours later. 

[0031] 

As for interlayer for laminated glass of this invention , being 
something which consists of the plasticity polyvinyl acetal 
resin film , as for above-mentioned plasticity polyvinyl acetal 
resin film , it is something whichdesignates polyvinyl acetal 
resin as main component . 

[0032] 

As above-mentioned polyvinyl acetal resin , those of average 
degree of acetal formation 40-75mole % are desirable. 

When it is under 40 mole % , compatibility of plasticizer 
decreasing, to mix plasticizer of necessary quantity to 
guaranty of penetration resistance there are times when* it 
becomes difficult. 

When it exceeds 75 mole % , as mechanical strength of 
interlayer for laminated glass which is acquireddecreases, 
there are times which require reaction time of lengthy inorder 
to obtain resin , on process are not desirable. 

It is a more preferably , 60-75mole % . 

When it is under 60 mole % , because moisture absorption 
becomes high, whitening to happen are times when it 
becomes easy. 
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JgKJSf^lXli, 64-71 =E;U%"CfcS. 
[0033] 

30 *;u%*ttA*i»«HB©«ifti*l=^Pf* 
><J>*£igCL^<fc-&fctf>. «itU::«fc*. 

»*L<I4. 19^UHISlTT?ft5. 
[0034] 

±E*Tffl<b#ye:^7-fe*-,MI»llli. bf- 

[0035] 

ua>tf=*7-t*$— Ji/Attsi* ioo fre>±fEffi 

[0036] 

fliii. #yif-;u7^=i-;u*S*i=*»u 

#&*lfc*»*SHf J60>a*. «*tf 0-95 de 
g C. ff $L<I± 10-20 deg C Icftftl/Cfcl* 

Xs Bf«a)iWtt«fti;7;uxtK*inA. «*f 
l^tf&7**-Mtfi««fr*1*4. 

#a*T\ EfSMtt 70 deg C lc±lf T&EEL 
^t7^T7K , je^;U7-b^-^flia)t»*^?# 

[0037] 

WtymSfe 500-5000 (7) t(DA<#£LC ¥^JS 
£jg 1000-2500 (DtO)A<cfcy»*U^ 



500 »6*L**t3**W©» 
5000 *a*ftt1tHISBI©ja»A<LII«<f*Cfc 



Furthermore it is a preferably , 64-71 mole % . 
[0033] 

In in above-mentioned plasticized polyvinyl acetal resin , 
vinyl acetate component those of 30 mole % or less 
isdesirable. 

When it exceeds 30 mole % , because blocking it is likely to 
happenwhen producing resin , it becomes difficult to produce. 

It is a preferably , 19mole % or less . 

[0034] 

Above-mentioned plasticized polyvinyl acetal resin 
configuration is done from vinyl acetal component , vinyl 
alcohol component , and the vinyl acetate component can 
measure these each content , on basis of for example JIS 
K6728"Testing Methods for Polyvinyl Butyral" 
and the nuclear magnetic resonance method (nmr ). 

[0035] 

When above-mentioned polyvinyl acetal resin is other than 
polyvinyl butyral resin , it can measure vinyl alcohol content 
and amount of vinyl acetate component , it can calculate 
remaining vinyl acetal content bydeducting above-mentioned 
amount of both components from 100. 

[0036] 

It can produce above-mentioned polyvinyl acetal resin , with 
method of prior public knowledge . 

While melting for example poly vinyl alcohol in warm water , 
keeping aqueous solution which isacquired in predetermined 
temperature , for example 0-95deg C, preferably 10-20deg C, 
agitating including necessary acid catalyst and the aldehyde , 
it advances acetalization reaction . 

Next, increasing reaction temperature to 70 deg C, it matures 
and completing,after that, neutralization and doing water 
washing and drying , method etc whichobtains powder of 
polyvinyl acetal resin can list reaction. 

[0037] 

Those of average degree of polymerization 500-5000 are 
desirable as poly vinyl alcohol which becomes 
theabove-mentioned stalling material , those of average 
degree of polymerization 1000-2500 are more desirable. 

When it is under 500, there are times when penetration 
resistance of laminated glass which is acquired decreases. 

When it exceeds 5000, formation of resin film to do are times 
when *it becomes difficult, furthermore are times when 
intensity of the resin film becomes too strong. 
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[0038] 

■fex-hJSa* 30 *;u%eiTl::Kje"r*0>A< 
#£U*©-C, *©fctf>l::±B?Kye:^U7JU 
JWDlMb*!*, 70^U%Ja±©t©**»* 

7o*;u%*»-cfc*i:* tttta>antt^>HKtt 

<fcy»*L<W\ 95 5 E^%8l±©t©"Cft4. 
[0039] 

*HbSii*fl?ltf jis k 6726r7Kue_;u7;u 

±E7JU5 s tKfcLTI*. ftXft 3-10 ©7JI/-T 
fcKtftf*U*. 

gtm&*< 3 *9T(?li. ft#£ttttK©Jft»tt 
10 * m?LZ>bs 7-fe*-JHb©fiJ61fcWET 

[0040] 

±IS7;U7 : t:Ki:L-C ttttlcHSStir. *3L 
tf, ^oe*^7iUxth% n-2*;U7JU7*fch\ 
-f V^JU7^-rt h\ /<b;U7;U-rth\ n-^* 
2/;U7JI/xtK. 2-x^;u^^;u7;Uxth\ n- 
^^;U7;Uxth\ n-*^;U7north\ n-/ 
-^7^-rfcK. n-xv;U7;Uxt:h\ ^>X7 

;uxth\ S/>-i-A7^TtK»©BK«, 3?§ 
■aUlE7;UTtK»3W*lf 64t*. 

»*L<I4, ft*»4~8©n-^;U7;U-rtK, n 
-^*v;u7;uxth\ 2-x5 1 ;u^^;u7;bT : t: 

4 © n-?*;U7JUxfcKl*, »6*l«#U 

tf-;u7*^-;u«lii©ffifflicj:y % 
©«»5iSA<a<sy , *fc»«ttictflEtt, l 
^*»i«©»atsai:ft*©-e. *y»*u 

[0041] 

*«w©+i«Kicfcix'cii* +ihir*©+mj 

■>A*©*W-6A< 10// m SlT"Cfc4Ct4<» 
£LC J:y»*L<l±, 5jf m BIT***. 



[0038] 

Because it is desirable, to set vinyl acetate component of 
polyvinyl acetal resin which isacquired to 30 mole % or less 
as for degree of saponification of above-mentioned poly vinyl 
alcohol ,those of 70 mole % or more are desirable because of 
that. 

When it is under 70 mole % , there is a transparency of resin , 
and timeswhen heat resistance decreases there are times when 
in addition also the reactivity decreases. 

It is something of more preferably , 95mole % or more . 

[0039] 

It can measure average degree of polymerization and degree 
of saponification of above-mentioned polyvinyl alcohol ,on 
basis of for example JIS K6726"Testing methods for 
polyvinyl alcohol" . 

As above-mentioned aldehyde , aldehyde of carbon number 
3—10 is desirable. 

carbon number under 3, are times when moldability of 
satisfactory resin film is notacquired. 

When it exceeds 10, reactivity of acetalization decreases, 
furthermore the block of resin easy to occur becomes, is likely 
to accompanydifficulty synthesis of resin while reacting. 

[0040] 

As above-mentioned aldehyde especially it is not limited, can 
list for example propionaldehyde , n- butyl aldehyde , isobutyl 
aldehyde , valeryl aldehyde , n- hexyl aldehyde , 2- ethyl 
butyl aldehyde , n- heptyl aldehyde , n- octyl aldehyde , n- 
nonyl aldehyde , n- decyl aldehyde , benzaldehyde , 
cinnamaldehyde or other aliphatic , aromatic , cycloaliphatic 
aldehyde etc. 



It is a n- butyl aldehyde , n- hexyl aldehyde , 2- ethyl butyl 
aldehyde , n- octyl aldehyde of preferably , carbon number 
4-8. 

As for n- butyl aldehyde of carbon number 4, adhesion 
strength of each resin film to becomestrong depending upon 
use of polyvinyl acetal resin which is acquired, inaddition to 
be superior even in weather resistance , furthermore also 
productionof resin becomes easy because, it is more desirable. 

These may be used with alone , 2 kinds or more may be 
jointly used. 

[0041] 

Regarding interlayer film of this invention , it is desirable for 
particle diameter of the sodium salt in interlayer film to be 
10; mu m or less , it is a more preferably , 5;mu m or less . 
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L<l*.5/im tlTT'fe^o 
tWftliflfrlMSi: *C HK#*L<I* 0 icifi 

[0042] 

*©S*£«»**CiA<fe*fcto, t#b 
*i**IBHia)«»=*4afta>*M:IIIHfc<C 

[0043] 

J#2?*i4»S*«fc*©Tf. 7Kutf-;uT-b^- 
U^A£©&^gl±±iEi£BrtTfe4c£A<# 

[0044] 

tt(TOF-SIMS)£JBL*fc=#^*>*©^-y 
[0045] 

*fc, +FBlM4 3 ©*U^ASSl^oL^li > 100 
ppm KlTT*fc4Ct A<»*U^o 

*y»*L<l*. *HJ* A»flEA<0.5ppm lil± 1 
5ppm *'J^ASSj5< 0.5ppm Sl± lOOpp 

[0046] 

±tB+MB+©*HJ*A**A< SOppnuftU 
O A£gA< lOOppm * fiiL4t. W> A5cffi 

wafl:**t****i=*"e**"<"*fc». sib 
*©i^*i©a^t o.sppm cty^i^+raii 



In addition, it is desirable to be 10;mu m or less concerning 
particle diameter of potassium salt in interlayer film , it is a 
more preferably , 5;mu m or less . 

particle diameter detailed extent is good, furthermore one 
which is closeto preferably 0 is better. 

[0042] 

When particle diameter of above-mentioned sodium salt 
exceeds 10;mu m , oror, particle diameter of potassium salt 
exceeds 10;mu m , because there aretimes when cohesion of 
water is promoted, it can become cause where whitening is 
large with absorbed moisture of interlayer film which 
isacquired. 

[0043] 

particle diameter of above-mentioned sodium salt and particle 
diameter of potassium sal t point to particle diameter in 
interlayer film , but as for particle diameter of sodium salt in 
polyvinyl acetal resin which is a main raw material and 
particle diameter of potassium salt , there are alsotimes when 
it decreases with process of film manufacture , but because 
thereare times when particle diameter is kept, As for particle 
diameter of sodium salt and particle diameter of potassium 
salt it isdesirable regarding polyvinyl acetal resin to be inside 
above-mentioned range. 

[0044] 

It can measure sodium salt in above-mentioned interlayer film 
and particle diameter of potassium salt , due to imaging of 
secondary ion image which uses time-of-flight type secondary 
ion mass spectrometry device (TOF-SIMS ). 

[0045] 

Regarding interlayer film of this invention , it is desirable for 
sodium concentration to be50 ppm or less . 

In addition, it is desirable to be 100 ppm or less concerning 
potassium concentration in interlayer film . 

more preferably , sodium concentration 0.5 ppm or more 
15ppm or less , potassium concentration is 0.5 ppm or more 
lOOppm or less . 

[0046] 

When sodium content in above-mentioned interlayer film 50 
ppm , potassium content exceeds 100 ppm , in order water 
molecule which gathers in periphery of sodium element and 
potassium element to grow to size which visualization is 
done, there aretimes when whitening becomes remarkable. 

sodium content in above-mentioned interlayer film and as for 
manufacturing the interlayer film which in each case of 
potassium content is less than 0.5 ppm , the step which 
washes remains sodium element or potassium element with 
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[0047] 

cp-aes miz&ixfcmt&Ji&vfo&o 



[0048] 

*+hj*a* mh-mj* a. jmhm-hj^ 

A, ftlMJ'J^A, «B***U^A, HFIMU 
*Bfc*y^A»©+MJ^A5c*XI* 

*-r*. 

[0049] 

*ft*tt(HCl)«) *5«P»«at*<. »IIB+fc» 
[0050] 

7iu*u±«*Bi*. 7;u*y*Kt»fty. + 

[0051] 

±E7iU*y±«*WIfcLTtt. «*tf s K 
[0052] 

±B*HJ^AftU7JU**U^A©SAI4. tt 



manufacturing resin treatment which lifts water and raw 
material or other purity which it makeslong in unusual , uses 
to become necessary, come to point of withrequiring great 
time and money , in regard to utility, There are times when it 
is not desirable. 

[0047] 

sodium concentration and potassium concentration in 
above-mentioned interlayer film quantification ispossible with 
ICP light emitting elemental analysis . 

Above-mentioned ICP light emitting elemental analysis with 
sulfuric acid and nitric acid heats &disassembles specimen , 
decomposition product with ultrapure water fixed 
afterforgiving, it is a method which quantification is done 
with ICP -AES method. 

[0048] 

Mixture of above-mentioned sodium and/or potassium in 
order to neutralize sulfuric acid , hydrochloric acid or other 
acid catalyst which is used for reacting at time of 
manufacturing for example polyvinyl acetal resin ,derives in 
using neutralizing agent which includes sodium carbonate , 
sodium hydrogen carbonate , sodium acetate , sodium 
hydroxide , potassium carbonate , potassium hydrogen 
carbonate , potassium acetate , potassium hydroxide or other 
sodium element or potassium element . 

[0049] 

In manufacturing method of above-mentioned polyvinyl 
acetal resin , acid catalyst like indispensible hydrochloric acid 
(HC1 )in production reaction of polyvinyl acetal resin which is 
a step before that, remaining in resin , to prevent fact that 
deterioration of resin itself iscaused it is possible 
neutralization step . 

[0050] 

As above-mentioned neutralizing agent , alkali metal salt and 
alkaline earth metal salt can be used. 

As for alkaline earth metal , unlike alkali metal , in interlayer 
film in large amount havingremained, it is desirable in point 
which can control whitening inunder high humidity . 

[0051] 

As above-mentioned alkaline earth metal salt , you can list for 
example magnesium hydrogen carbonate , magnesium 
hydroxide , basic magnesium carbonate or other magnesium 
salt ;barium hydroxide or other barium salt ;calcium 
hydroxide or other calcium salt etc. 

[0052] 

As for mixture of above-mentioned sodium and/or potassium , 
when carboxylic acid and the octanoic acid or other sodium 
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[0053] 

ft£7;Urt'J£MI±. #«J tf-;U7Jl<a— Jl/Hl 

©-cfty.#*«i±.a* 0.4-1.5 m*%x*fe 



salt or potassium salt etc is added as adhesion strength 
regulation agent , sodium element or potassium element is 
contained in water, and raw material , especially poly vinyl 
alcohol etc whichare used when these remain in interlayer 
film , depending, happens. 

[0053] 

As for alkali metal which is contained in above-mentioned 
pure water , byfact that for example deionized water is used, it 
is possible to reduce in 1 ppm or less . 

Vis-a-vis this, as for alkali metal which is contained in poly 
vinyl alcohol , when saponification doing polyvinyl acetate in 
production step of poly vinyl alcohol starting material , being 
somethingwhich derives in sodium acetate which is formed, 
as for content , they areusually 0.4 - 1 .5 weight %. 



[0054] 

TSfSLT^HJ^ATC** 50ppm UT\zt$> 
[0055] 

±B*ye^7-b*-iM»*©M*ai=fi 

•fe*-JUttM&* pH5 Bl±lcft4*-e**L.S 
IC 60 deg C ISJLT-eVil&t&ZbK&miZb 

pH5 a±icft**-c*#ic***fi5ca=«fc 

ot, f»64i4»JBBl0!)efca)lgHfc«f:«7;u 
*fc,60 deg CHTtL^Jttt»«a-eft«-r 



[0056] 

±lH7K3feXSlcfclNT,40 deg C B±(D*"C 
Xvy-+CD^BiA< 40 deg C Kl±-e8gS"T* 

ciicaiu**tti=ffli^**©as* 40 d 
eg c ja±ic-r4^fcicjcyft»a!i**±if.7 



[0054] 

Therefore, by fact that poly vinyl alcohol starting material 
where content of sodium acetate is0.4 weight % or less is 
used, be able to reduce washing difficult sodium element 
whichis contained in resin , stabilizing with washing 
strengthening, etcit can designate sodium element as 50 ppm 
or less . 

[0055] 

In manufacturing method of above-mentioned polyvinyl 
acetal resin , without doing theabove-mentioned 
neutralization step , until it becomes pH 5 or greater , water 
wash it does polyvinyl acetal resin , it is possible also to do 
furthermore by drying with 60 deg C or less. 

Until it becomes pH 5 or greater , it can hold down alkali 
metal content which becomes cause of whitening of resin film 
which is acquired by fact that water wash is done in 
satisfactory , to predetermined amount or less . 

In addition, as resin degradation is prevented with mixture of 
alkali metal andremains of acid catalyst by drying with 
relatively low temperature , 60 deg C or less,corrosion can be 
prevented with acid of drying equipment . 

drying method is good being conventional method , but 
especially vacuum drying method being the efficient , it is 
superior. 

[0056] 

In above-mentioned water wash step , it is desirable to wash 
with waterof 40 deg C or greater . 

resin in slurry being 40 deg C or greater , is in order you 
observe to the swelling doing, when washing increase 
cleaning efficiency by designating temperature of water 
which is used as 40 deg C or greater to prevent resin 
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degradation withmixture of alkali metal and remains of acid 
catalyst . 

When washing resin in slurry swelling does by using wash 
water of 40 deg C or greater , preferably 40~60deg C, acid 
which is taken in in resin (HC1 ) and its neutral substance 
(alkali metal containing compound ) is washed away easily, 
cleaning efficiency can improve. 

When wash water is lower than 40 deg C, resin swelling does 
not doin satisfactory , effect is difficult to rise. 

In addition, when wash water is higher than 60 deg C, 
softening of the resin particle blocking formation of block as 
there are timeswhen those of particle diameter which is 
stabilized are not acquired, tohappen, doing and be seen, not 
be able to expect improvement of large effect by comparison 
with water of 60 deg C, also energetically becomes waste . 

[0057] 

Above-mentioned sodium and in order to prevent mixture of 
the potassium , acetalization reaction doing poly vinyl 
alcohol , hydrochloric acid catalyst and aldehyde , when it 
synthesizes polyvinyl acetal resin , using epoxide as 
terminating agent and hydrochloric acid remover of reaction, 
youobtain polyvinyl acetal resin , after that, you can also list 
method which does film formation . 

As above-mentioned epoxide , with below-mentioned General 
Formula (I ) it isdisplayed 

[0058] 

[Chemical Formula 1 ] 




(i) 



[0059] 

ttO-3©B**a-r.)l f 2-x**2/K©li^. h 

□ e7>^<7> l,3-x#*vF\ l,4-X7K*vh\ 1, 
5-xjK**K**«»tf dtibli l axii 2 



[0059] 

(R<sup>l</sup> and R<sup>2</sup> display hydrogen or 
alkyl group . n displays integer 0 - 3. ) 1 and 2 -epoxide you 
can list other things and tri methylene oxide , tetrahydrofiiran , 
tetrahydropyran or other 1, 3- epoxide , 1, 4- epoxide , 1, 
5-epoxide , etc the one, two or more kinds are possible to 
jointly use these. 
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+ ffi#Jlctt;LT, X7ts°*vK£ffl^T7-fe*- 
;MbJ£l££f?±£i±, Elci£It£|&£-r&c:<!: 

[0061] 

[0062] 
[0063] 

mmcDmtmmzzt&xzZo 

[0064] 

z>iti$tytLxitmzm%£*i?. mz-\£. x 

WHL -fr'J^Tx'JKs Vi^I, l,10-?x 



As epoxide , especially, ethylene oxide and propylene oxide 
etc are desirable. 

[0060] 

As amount used of above-mentioned epoxide , effective 
amount which and canstop reaction remove hydrochloric acid 
can be used. 

As for method which uses above-mentioned epoxide , 
replacing to neutralizing agent of hydrochloric acid catalyst , 
stopping acetalization reaction making use of 
epoxide ,furthermore by removing hydrochloric acid , mixture 
of alkali metal , in addition, it can prevent deterioration of 
resin with remains of the acid catalyst . 

[0061] 

Regarding to this invention, as for interlayer for laminated 
glass , adding dispersant in order toprevent from whitening in 
under high humidity in effective , it isdesirable to be 
something which becomes. 

By fact that above-mentioned dispersant is added, it is 
possible,can make particle diameter of these element small to 
disperse sodium compound and the potassium compound etc 
which exist in polyvinyl acetal resin and in plasticizer . 



[0062] 

As above-mentioned dispersant , you can list organic acid 
which is mixed to compound , and resin and plasticizer which 
can form sodium salt and the potassium salt and complex and 
amine which is mixed to resin and the plasticizer . 

[0063] 

compound which can form above-mentioned sodium salt and 
potassium salt and complex in order water to make difficult to 
get near by the hydrophobicizing doing periphery of sodium 
salt and potassium salt or other metal salt , above-mentioned 
polyvinyl acetal resin doing absorbed moisture , can control 
whitening of interlayer for laminated glass which isacquired. 

[0064] 

As compound which can form above-mentioned sodium and 
potassium salt and complex especially it is not limited, can 
list for example ethylenedi amine tetraacetic acid , salicyl 
aldehyde , salicylic acid , salicylanilide , oxalic acid , 1, 
10-phenanthroline , acetylacetone , 8-hydroxy quinoline , 
dimethyl glyoxime , 1, 1- cyclohexane diacetic acid , salicyl 
aldoxime , glycine etc. 



It is possible to use these with alone , to jointly use 2 kinds or 
more ispossible. 
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«1b£fea>3Slnl(±» ^)\z-)lT^-)l® 
-)i,7iz$-)ls®m 100 MSPlCftLT, 0.02- 

0.02 m&^ffiv&ztsi&Miz&z&iwm 

<fcy*?SL<li. 0.05-1 fiMSB-efeSo 
[0066] 

±tz®fa&xs-zimmztt%ti>%wtMtLx 

[0067] 

±mmn&it^mmizte®tt>G®mtLx. 
&w*L<\t.&imm< 2~2i -efe£x;u*:/ 
mmm< 2-20 xh&iui^w. at;, t 

1 mzmi^ztx&Zo 

[0068] 

ut 2] 



[0065] 

As for addition quantity of compound which can form 
above-mentioned sodium and potassium salt and complex , at 
quantity of metal salt whichremains in polyvinyl acetal resin , 
being 0.02 - 2 parts by weight vis-a-vis theabove-mentioned 
polyvinyl acetal resin lOOparts by weight , is desirable. 

0.02 When it is under parts by weight , when there are times 
when preventing effect of whitening becomes unsatisfactory 
with absorbed moisture , exceed 2 parts by weight , the 
compatibility of above-mentioned polyvinyl acetal resin 
becomes defect and there aretimes when problem occurs in 
transparency . 

It is a more preferably , 0.05-1 part by weight . 
[0066] 

As above-mentioned dispersant , it is possible also to use 
organic acid which is mixed to resin and plasticizer and amine 
which is mixedto resin and plasticizer . 

You can list sulfonic acid , carboxylic acid , phosphoric acid , 
nitric acid or other monomer acid , polysulfonic acid , 
polycarboxylic acid or other polymer acid etc as 
above-mentioned resin and organic acid which is mixed to 
plasticizer , sulfonic acid , carboxylic acid and phosphoric 
acid are desirableeven among them. 

These may be used with alone and, 2 kinds or more it is 
possible to bejointly used. 

[0067] 

sulfonic acid , carbon number where more preferably , carbon 
number is 2 - 21 as above-mentioned resin and organic acid 
which is mixed to plasticizer , 2 - 20 is to use at least 1 kind 
fromgroup which consists of phosphoric acid which is 
displayed with the carboxylic acid , and below-mentioned 
General Formula (II ) which are. 

[0068] 

[Chemical Formula 2 ] 
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(«) 



OH 



[0069] 
[0070] 

±Eft*fttf 2-21 -cfc*x;u*>»l=fe^ 

ay, »«^*»tft*ci:4t*y, 

21 MA*fc % »*tt«i:-3-C»KUtf=^7-lr* 
-ju*IBfc<D«»ttJWH<fty* ffl^H^fcc: 

*yff*L<l*. 7-18 (D4»(D"C**. 

[0071] 

±IBi^*^A< 2-21 ■CfeftXiUstC/HtLTtt, 

±IEg£*2£A< 2-21 T?fc*;UU*>BiLTI* 
2-21 T-fc67;U*;U7JU*>i£, 7l\ArlV&fa 

Stm&ti* 2-15 T*fc£7;i^u^>-tf>x;u* 



[0069] 

(In Formula, as for R<sup>3</sup>, carbon number 1-18 
aliphatic type hydrocarbon group , or the carbon number 
which are 1 - 18 aromatic type hydrocarbon group which is is 
displayed. As for R<sup>4</sup>, hydrogen atom , carbon 
number 1-18 aliphatic type hydrocarbon group , or carbon 
number which are 1- 18 aromatic type hydrocarbon group 
which is is displayed. ) 

[0070] 

When carbon number is under 2 in sulfonic acid where 
above-mentioned carbon number is 2 - 21, hydrophilicity 
becoming high, compatibility of polyvinyl acetal resin is 
badeither, when there are times when dispersion becomes 
unsatisfactory , the carbon number exceeds 21, becoming 
hydrophobicity , there is a possibility compatibility of 
polyvinyl acetal resin being bad or, causing phase separation . 

more preferably , carbon number is thing 7-18. 

[0071] 

As sulfonic acid where above-mentioned carbon number is 2 - 
21, those of the aliphatic type . Those etc of aromatic type can 
be used. 

As sulfonic acid where above-mentioned carbon number is 2 - 
21 especially itis not limited, carbon number of alkyl sulfonic 
acid , alkyl group where carbon number of for example 
benzenesulfonic acid , naphthalene sulfonic acid , alkyl group 
is2 - 21 2 - 15 2 - 1 1 with alkyl naphthalene sulfonic acid etc 



Page 22 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1999343152A 



1999-12-14 



T)^)^<D^.mW 2-11 X'fo&Tfr 

*;u:K7*L/>x;i,*:/&§lT*fcy. 

li, P -Hn>x;u*>SL K J r->;U'<>-t?>x 

Z*lbl*i|i»TM£fflLTt<fc<>2 fflia±£#ffl 
[0072] 

±fBgilfi»A< 2-21 t?feSX,lU7h>^a)^llDM 
lis iieTK'je-^T-tZ^-Jl-^lg 100 MS! 
lC*tLT, 0.01-2 MSPT-fc-SCtA^U^ 

o.oi fisaj*a-efe*i. ?asi-«J:4a<kroi» 
*y»*L<i*. o.o3~i msffl$-efe& 0 

[0073] 

±S5Mtm»A< 2-20 ©*^?H>ill=fc^Tli, 

y » »»*«F*aMi:*»*a<*y» 2 
■r*j^*t*<fe?)o 

*y»*L<l*» &f5t3&A<6~14 <Dt(Dt?feSo 
[0074] 

±IERm3SA< 2-20 T*tbZ1l)ltfl>WtbLXlt* 

±tBJ^m»A< 2-20 ■C&SA^^^KtLTIi 
ftifc. <<VML 2-x*;u»», >». 2- 

i^jum^hl ^y>». s'jx^n, x 

tT'J^Ms S/a^M, voi/g?, 7v 

Hu-om, wni, l.i-v^p^ 

[0075] 

±Eft*»tf 2-20 -cfc&*>;u#:/B®31nft 



which is, concretely, the p-toluenesulfonic acid , 
dodecylbenzene sulfonic acid , camphor sulfonic acid , 
hydroxypropane sulfonic acid , mesitylene sulfonic acid etc it 
can list carbon number of alkylbenzene sulfonic acid , alkyl 
group which is. 

It is possible to use these with alone , to jointly use 2 kinds or 
more ispossible. 

[0072] 

As for addition quantity of sulfonic acid where 
above-mentioned carbon number is 2 -21, it is desirable to be 
0.01-2 parts by weight vis-a-vis above-mentioned polyvinyl 
acetal resin lOOparts by weight . 

0.01 When it is under parts by weight , when there are times 
when with the absorbed moisture preventing effect of 
whitening becomes unsatisfactory , exceed 2 parts by 
weight deterioration of resin is promoted, there are times 
when said sulfonic acid itself becomes cause of whitening . 

It is a more preferably , 0.03-1 part by weight . 

[0073] 

When above-mentioned carbon number carbon number is 
under 2 regarding carboxylic acid 2- 20, hydrophilicity 
becoming high, compatibility of polyvinyl acetal resin is bad 
either, when there are times when dispersion becomes 
unsatisfactory , carbon number exceeds 20, becoming 
hydrophobicity , there is a possibility compatibility of 
polyvinyl acetal resin being bad or, causing phase separation . 

more preferably , carbon number is thing 6 - 14. 

[0074] 

Above-mentioned carbon number 2 - 20 as carboxylic acid 
which is, those of the aliphatic type . Those etc of aromatic 
type can be used. 

In addition, it is good even with dicarboxylic acid . 

Above-mentioned carbon number 2 - 20 as carboxylic acid 
which is especially itis not limited, can list for example acetic 
acid , propanoic acid , butanoic acid , isobutyric acid , 2- 
ethylbutyric acid , octanoic acid , 2-ethylhexanoic acid , lauric 
acid , myristic acid , stearic acid , oxalic acid , malonic acid , 
succinic acid , adipic acid , pimelic acid , sebacic acid , oleic 
acid , benzoic acid , toluic acid , naphthoic acid ,1,1- 
cyclohexane diacetic acid , salicylic acid etc. 

It is possible to use these with alone , to jointly use 2 kinds or 
more ispossible. 

[0075] 

Above-mentioned carbon number 2 - 20 as for addition 
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icftLT, 0.01-3 »*»-Cfe*CtA«»*U^ 
0.01 mJMP*»r&a£*ftSl::«fc*fi<b©tt 

*yff*ui*. o.o5-i Mtt-ea&a. 

[0076] 

±E-»a(ii)-e***i* , J>lla> R 3 R 4 
£«fej&afc**a©ft**tf 18 



lit 



cfcy»*L<(±, a*»4< 6-12 T'fc^o 
[0077] 

±E-«*(n)"C«**t* l J>KfcLTl*»lc» 
■J>». )i> l )>Ms 7JrT x ) JW>9t* 2-x 

y>S, yif;i'j>i, v^v3fae;uy>K> 

[0078] 

±E* i je-;u7-b*-;u*K ioo ssajictt 

Lts 0.01-2 MM-efc4c:t4<tf *u^. 

0.01 M«*»-efc*£.«ai::cfc*fifc0l* 
jttt*4«^F*»l=<i:«Ci:««*y.2 S*Stf£ 

fi^st. «ni©«ft*«aufcy, »y>»s 



*y»*ui*. 0.03-1 

[0079] 



quantity of carboxylic acid whichis, being 0.01 - 3 parts by 
weight vis-a-vis above-mentioned polyvinyl acetal resin 
lOOparts by weight , isdesirable. 

0.01 When it is under parts by weight , when there are times 
when with the absorbed moisture preventing effect of 
whitening becomes unsatisfactory , exceed 3 parts by weight , 
the compatibility of resin becomes defect , there is a 
possibility problem occurring in transparency , promoting 
deterioration of resin . 

It is a more preferably , 0.05-1 part by weight . 
[0076] 

When above-mentioned aliphatic type hydrocarbon group or 
carbon number of above-mentioned aromatic type 
hydrocarbon group exceeds 18 in R<sup>3</sup> and 
R<sup>4</sup> of phosphoric acid which isdisplayed with 
above-mentioned General Formula (II ), becoming 
hydrophobicity , thereare times when compatibility of 
polyvinyl acetal resin becomes bad. 

more preferably , carbon number is 6 - 12. 

[0077] 

As phosphoric acid which is displayed with above-mentioned 
General Formula (II ^specially not can be limited, be able to 
use phosphoric acid which is usedgenerally, concretely, you 
can list for example methyl phosphoric acid , ethyl phosphoric 
acid , propyl phosphoric acid , isopropyl phosphoric acid , 
butyl phosphoric acid , lauryl phosphate , stearyl phosphate , 
2- ethylhexyl phosphoric acid , di (2 -ethylhexyl ) phosphoric 
acid , isodecyl phosphoric acid , phenyl phosphoric acid , 
dimethyl phosphoric acid , diethyl phosphoric acid , 
diisopropyl phosphoric acid , dioctyl phosphoric acid , 
biphenyl phosphoric acid , dibenzyl phosphoric acid etc. 

It is possible to use these with alone , to jointly use 2 kinds or 
more ispossible. 

[0078] 

As for addition quantity of phosphoric acid which is displayed 
with theabove-mentioned General Formula (II ), it is desirable 
to be 0.01 - 2 parts by weight vis-a-vis above-mentioned 
polyvinyl acetal resin lOOparts by weight . 

0.01 When it is under parts by weight , when there are times 
when with the absorbed moisture preventing effect of 
whitening becomes unsatisfactory , exceed 2 parts by 
weight ,deterioration of resin is promoted, there are times 
when said phosphoric acid itself becomes cause of whitening . 

It is a more preferably , 0.03-1 part by weight . 

[0079] 
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-J&a(lll)^3i$ft6t<D£#3Sl::&ffl-f-&C 
[0080] 

Mb 3] 



Above-mentioned resin and organic acid which is mixed to 
plasticizer adjusting to amine which is mixed to resin and 
plasticizer aresomething which is used. 

Above-mentioned resin and amine which is mixed to 
plasticizer can use those which are displayed with 
below-mentioned general formula (III )for ideal. 

[0080] 

[Chemical Formula 3 ] 




(III) 



[0081] 

(xt+.R 5 ,r 6 at; r 7 i±.*4i**u**b 
1-20 X'&zmmm&mitfcm 
a, xi*. Dtrnm* i~2o x*&zm%m&mit 

*IStfcSo R 5 s R 6 MS R 7 its H--Cfco 
[0082] 

oT#ue-;u7Hr*-ju«Bfc©**tetfB 

R 5 % R 6 . R 7 a>5%ivf*ifr 1 Ol*«TCfc*C 
<t A<#£LC *y »*L<li. R 5 &tf R 6 4<*B 
W^BBtt 1-2 -CfcSftfc**JkR 7 A<K 
Bft 6-16 0)«Mb*B*-efc4. 



[0081] 

(In Formula, as for R<sup>5</sup>, R<sup>6</sup> and 
R<sup>7</sup>, aliphatic type hydrocarbon group , or carbon 
number where respectively, hydrogen atom , carbon number 
is 1 - 20 1 - 20 are aromatic type hydrocarbon group which is. 
R<sup>5</sup>, R<sup>6</sup> and R<sup>7</sup> may 
be same, to differ are possible. ) 

[0082] 

When above-mentioned aliphatic type hydrocarbon group or 
carbon number of above-mentioned aromatic type 
hydrocarbon group exceeds 20, becoming hydrophobicity , 
there are times when compatibility of polyvinyl acetal resin 
becomes bad. 

As for inside any one of R<sup>5</sup>, R<sup>6</sup>, 
R<sup>7</sup> it is desirable to be a long chain ,hydrocarbon 
group , R<sup>7</sup> where more preferably , 
R<sup>5</sup> and R<sup>6</sup> are hydrogen atom , 
carbon number 1-2 is hydrocarbon group of carbon number 
6-16. 
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[0083] 

±IH-flSiC(III)T'a$n^75^tLTI±, 
If, K 2 &.V 3 fBarjMr-JUys:/. T-U>^ 

> s i^;U75X ZfatiJlT^-y. ^v;UT5 

X^;U75>, v3fPt°;U7£>, v^^v;U7£ 
V/j-^^;i/75>,N-^;U7-'J^^<D 2 
|&7S>;h , J-> l 5 1 ;U75>. MJx^;U75X N,N 
-v^;i/^^>;U7S>, N.N-v/^Ufr^U 
75>. N > N-v> i ? L ^T > >;U7£>. N.N-v*? 
;uK^v;U75>.N,N-v^;U7-'JX hf'Jv 
>3?(D 3 Sk7S>*3S<*lf 

[0084] 

±iH-^S(iii)T*a$4x*75><D^toaii. 

atKatf^aaii=ii****r«iM:i/c«* 

y tf=;u7-fe$-;HS}fll 100 fi*»i=»L-c, o. 

oi~2 nmu-?fo$>zttW£Li\ 



o.oi nm®*mvi3Z>tsWi&iz&z>&ii<DWj 

<fcy#£L<li. 0.02-1 SMSC-Cfe*. 
[0085] 

±IB^SIRt;^MSiJlcffijfr5. : &«IKi:U-C 
&Xftfi< 2-20 T-foZiM'^mtQimthiii 
its -jtt3toiQT&$4i*7s:'®£ftiftl±« »K 

ije=*T-b*-imt* ioom»i=»lt» o. 

01-3 »*»"(!fc*=iA<»*Lt^ 

0.01 tt«Mcft-efc££.K9l=**mb®l& 

[0086] 



[0083] 

You can list for example 1, 2 and alkyl amine , aniline or 
other aromatic amine , pyridine or other nitrogen-containing 
heterocyclic compound etc of temiery as amine which is 
displayed with above-mentioned general formula (III ), 
concretely, canlist methylamine , ethylamine , propyl amine , 
hexyl amine , octylamine 5 decyl amine , dodecyl amine , 
tetradecyl amine , aniline , toluidine , naphthyl amine or other 
primary amine ;dimethyl amine , diethylamine , dipropyl 
amine , di hexyl amine , dioctyl amine , N- methylaniline or 
other secondary amine ;tri methyl amine , triethylamine , N, 
N- dimethyl hexyl amine ., N, N- dimethyl octylamine , N, N- 
dimethyl decyl amine , N, N- dimethyl dodecyl amine , N, N- 
dimethyl aniline , pyridine or other tertiary amine etc. 



It is possible to use these with alone , to jointly use 2 kinds or 
more ispossible. 

[0084] 

As for addition quantity of amine which is displayed with 
theabove-mentioned general formula (III ), when sulfonic acid 
where carbon number is 2 - 21 as organic acid which is mixed 
to resin and plasticizer is used, it isdesirable to be 0.01-2 
parts by weight vis-a-vis polyvinyl acetal resin lOOparts by 
weight . 

0.01 When it is under parts by weight , when there are times 
when with the absorbed moisture preventing effect of 
whitening becomes unsatisfactory , exceed 2 parts by weight , 
the compatibility of resin becomes defect , problem occurs in 
transparency ,there are times when interlayer film colors. 

It is a more preferably , 0.02-1 part by weight . 

[0085] 

When carbon number 2 - 20 carboxylic acid which is is used 
as theabove-mentioned resin and organic acid which is mixed 
to plasticizer , asfor addition quantity of amine which is 
displayed with general formula (III ), it isdesirable to be 0.01 
- 3 parts by weight vis-a-vis polyvinyl acetal resin lOOparts by 
weight . 

0.01 When it is under parts by weight , when there are times 
when preventing effect of whitening becomes unsatisfactory 
with absorbed moisture , exceed 3 parts by weight , the 
compatibility of resin becomes defect , problem occurs in 
transparency ,there are times when interlayer film colors. 

It is a more preferably , 0.05-1 part by weight . 

[0086] 

When phosphoric acid which is displayed with 
above-mentioned General Formula (II ) asabove-mentioned 
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-ttsc(iii)-ea*tift75>©aa*ii. tk 

■Jfcf-JU7-fe*-;HilB lOOfiaSBlc^LT, 0. 

01-2 aa»T?fc4ctA<ff*u*. 

0.01 MS|J*a-efe*t,?R; , Slcj:*S^0l» 

*mfc©«»tti<*ftifcy , bh 

ttlcHBtfifelSfcy. tlUBaMtfiLfcy** 

*y»*ui*, o.o5-i BM-cfe*. 

[0087] 

±EW«B*>75>I*. ±Btf'Jtf:^U7-fe* 
[0088] 

B&*6*«B&t;tfttAtffiflffli=ffiB* a 

0 ©^>t&y > #ytf-;u7-fe* 
-;u»B4M::#s*4tt*tt©*B*©aB 
Icttffll/C, c©£Btt*«dW-**B'f*:/ 

atf-t©»^^>tte^-r*. 

*LT, tttt«tz»B*a«rt-*Cfc|z«|:y % c 
*i&-f*>6<B^Lfc*Btt6<«B+l=»»* 
*U *©B»fcl/C > «m*©£Bttl*/MF<ft 

z©fctf>. *©nBtt&S*4W«&|i. tK'J 
e-;u7**-^«BA<»SLT*u 

^t)*#7Xffl+nnB©afc*jqi«i-*ci:A< 

*fc, ±E»»»iLTBl*&sfc4«B*tflir 

M»]icffi5§-r^*«i®©5*>. i*icy>Bi=fe 

l^TIi, «B£#5X©**?'J>* *«©««* 
tBfcU BaLTtiBitf^XtfMBLlca* 
1tR*l#o©-e, *3b-fr#7Xfl3W©ftfll:: 
cfe*«B*WW1-«wfc6<-e#*. 

[0089] 

*»Wlcfclvc *t3**5XB+nUBI*, tt 

»*HSffl£L-c. 7;u*y*Bttai;7;u*y 

±BftBtt^&ft«»«kyBlR**i* / >ft<tt 

1 B*#*-r4Cfc*«ff*U^ 

[0090] 



resin and organic acid which is mixed to plasticizer isused, as 
for addition quantity of amine which is displayed with general 
formula (III ), it is desirable to be 0.0 1 - 2 parts by weight 
vis-a-vis polyvinyl acetal resin lOOparts by weight . 

0.0 1 When it is under parts by weight , when there are times 
when with the absorbed moisture preventing effect of 
whitening becomes unsatisfactory , exceed 2 parts by weight , 
the compatibility of resin becomes defect , problem occurs in 
transparency ,there are times when interlayer film colors. 

It is a more preferably , 0.05- 1 part by weight . 

[0087] 

As for above-mentioned organic acid and amine , selecting 
molecular structure and molecular weight appropriately 
according to degree of acetal formation of 
theabove-mentioned polyvinyl acetal resin and types of 
above-mentioned plasticizer , itis desirable to be used. 

[0088] 

organic acid which is mixed to resin and plasticizer which are 
used asabove-mentioned dispersant and amine which is mixed 
to resin and plasticizer , respectively, become sulfonyl ion , 
carboxyl ion , phosphate ion , and [anmoniunion ] or other 
ion ,operating surface of particulate metal salt which exists in 
polyvinyl acetal resin , connect this metal salt with metal ion 
and its counterion which configuration are done. 

metal salt which these ion connect and, by kneading resin at 
thetime of film manufacture , is dispersed in resin , becomes 
small as theresult, elimination does particulate metal salt . 

Because of this , localized cohesion of water is controled, the 
whitening of interlayer for laminated glass which polyvinyl 
acetal resin does is acquired absorbed moisture , can 
becontroled. 

In addition, to carry out also role of coupling agent of resin 
and glass among organic acid which are mixed to resin and 
plasticizer which are used as above-mentioned dispersant , 
regarding especially phosphoric acid , absorbed moisture 
doing, because it has property where film and glass are 
difficult to peel off, you can control exfoliation with absorbed 
moisture of laminated glass periphery . 

[0089] 

Regarding to this invention, as for interlayer for laminated 
glass , it is desirable from thegroup which consists of alkali 
metal salt and alkaline earth metal salt as adhesion strength 
regulation agent , tocontain at least l kind which is selected. 

[0090] 
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[0091] 

±K7;u*V*R*&tf7;u*U±«Mfc*«i 
LTIi.^m^ 5-16 0*flHfea>7A'*U*M 
UtfKM 5-16 ©*«»©7;u*U±»4 

»=» *L<(4. ftXft 6-10 0*;U*>IIXI4 

[0092] 

AigtLT I*»|CHS* *ir , 05*14, 

A. x*>ifiv^o>^ A, ?;u*;m-??*v 

^ A, 7vtf >Kv^*S/^A»4«»lf btiSo 
[0093] 

±fB^^gfc 6-10 0>*;U7H>ttXI4i?*;u#> 
a>i:*5ci:tf-e#5. 



[0094] 

±B7JU*U*H*»tf7^*V±KfcMtt 

»*UI4l//meiT-efc^o 

3/im £H5L4i,7^* l J£«tt»tf/Xte7 



[0095] 



As above-mentioned alkali metal salt and alkaline earth metal 
salt especially it is notlimited, can list for example potassium , 
sodium , magnesium or other salt . 

As above-mentioned salt , you can list octanoic acid , 
hexanoic acid , butanoic acid , acetic acid , formic acid or 
other carboxylic acid or other organic acid ;hydrochloric 
acid , nitric acid or other inorganic acid . 

[0091] 

As above-mentioned alkali metal salt and alkaline earth metal 
salt , it is more desirable to bea alkali metal salt of organic 
acid of carbon number 5-16 and a alkaline earth metal salt of 
organic acid of the carbon number 5-16. 

Furthermore it is a carboxylic acid of preferably , carbon 
number 6-10 or a magnesium salt of dicarboxylic acid . 

[0092] 

As above-mentioned carboxylic acid or magnesium salt of 
dicarboxylic acid especially itis not limited, can list for 
example 2- ethylbutyric acid magnesium , magnesium 
valerate , magnesium hexanoate , magnesium heptanoate , 
magnesium octanoate , nonanoic acid magnesium , 
magnesium decanoate , magnesium glutarate , magnesium 
adipate etc. 

[0093] 

carboxylic acid of above-mentioned carbon number 6-10 or 
magnesium salt of dicarboxylic acid , the ionization do in 
film , exists in form of salt , that it hasbecome possible to hold 
down adhesion strength between interlayer film and the glass , 
by drawing water molecule , you can think, you can designate 
the penetration resistance of laminated glass which because of 
this, is acquired as satisfactoryones. 

Furthermore, in order in film surface distribution to do in high 
concentration without cohering in film , as adhesive 
strength-regulating effect is shown with trace ,because there 
are not either times when excessive whitening at time of the 
absorbed moisture is caused, they are desirable ones. 

[0094] 

As for above-mentioned alkali metal salt and alkaline earth 
metal salt , it is desirable for particle diameter to be 3;mu m or 
less , it is a more preferably l;mu m or less . 

When it exceeds 3;mu rn , in order water molecule which 
gathers in the periphery of alkali metal salt and/or alkaline 
earth metal salt to grow to size which visualization is done, 
thereare times when whitening becomes remarkable, is not 
desirable. 

[0095] 



Page 28 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1999343152A 



1999-12-14 



■b*-;ninii^praiMic»»LitiMb^*-e 

[0096] 

?*5-JHWB*ffll\ RjfflSteLTMJx^U 
■7**5/^ A, 7S?e>»^y*S/'>A*0* 

wmv^vrf *>tis zti*o i axi* 2 ma 

[0097] 

XT7U>K*U^A^<D*^a)*'J^A^ 

6*t, c*ib© 1 axi* 2 ai2L±ft<0 

[0098] 

±BE£l=»»LSl^hU^A<b£*fcLT 
A. ^x7U>IW-HJ l >A»©*«ll©^hU 

•t? Att»A<*if 6*t. c*ib© 1 axi* 2 aei 

[0099] 

±EE^lc*jBUlll^©OEd + -ea»L 
A, MtV**^ A*©**»©vy 

A*«M»«*if 6*t. -ftb© 1 axi* 2 aia± 

[0100] 

±eE*lc»«LKlMb**£»ffilcj:y# 

t**i**©"CI*<H^. x$/-;u. 
^^;u7/ua— ;u*©7;un— ;u!S^^^ 

*u ctib© 1 axit 2 asi±A<»ai=fflt^ 

[0101] 



As means in order to designate above-mentioned particle 
diameter as 3;mu m or less method of using compound which 
especially is not limited,is easy to melt in for example 
polyvinyl acetal resin and plasticizer as adhesion strength 
regulation agent . And, even with compound which it is 
difficult to melt in polyvinyl acetal resin and plasticizer , 
method of using those which are difficult to coherein 
polyvinyl acetal resin and in plasticizer . And, you can list 
method etc which jointly uses dispersant and thekind of 
compatabilizer etc which disperse those. 

[0096] 

As compound which it is easy to melt in above-mentioned 
combination,^ for example polyvinyl acetal resin in case of 
combination which uses triethylene glycol -2- ethyl butanoate 
makinguse of polyvinyl butyral resin , as plasticizer , you can 
list magnesium octanoate , magnesium neodecanoate , 
magnesium adipate or other organic acid salt , etc can usefor 
ideal these one, two or more kinds . 



[0097] 

You can list potassium salt etc of potassium octanoate , 
neodecanoic acid potassium , potassium stearate or other 
organic acid as potassium compound which it is easyto melt 
in above-mentioned combination, can use for ideal these one, 
two or more kinds . 

[0098] 

You can list sodium salt etc of octanoic acid sodium , 
neodecanoic acid sodium , sodium stearate or other organic 
acid as sodium compound which it is easyto melt in 
above-mentioned combination, can use for ideal these one, 
two or more kinds . 

[0099] 

You can list magnesium salt etc of for example magnesium 
chloride , magnesium nitrate or other inorganic acid as 
compound which isdifficult to cohere while combining those 
which it is difficult tomelt in above-mentioned combination, 
can use for ideal these one, two or more kinds . 

[0100] 

It is not something which especially is limited compound 
which it isdifficult to melt in above-mentioned combination as 
dispersant and the compatabilizer which can be dispersed due 
to combined use. You can list for example ethanol , octyl 
alcohol or other alcohols and octanoic acid , nonanoic acid or 
other long chain organic acids , etc can use for idealthese one, 
two or more kinds . 

[0101] 
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xjU7*$^;u«ffi+*waffl+-eS*Ui 

[0102] 

±C7;u*U*«ttfti;7;U*U±H*K*fc 
WH»tLT{S6ffl**t*5?xxx;U3^b6ttO) 
[0103] 

±E^a»£LThyx*b>yya-^-$?-2- 
x*;u?*u— KEIT, *"3GHj<tU^)Xl*v 
^^>;u7^— K»"F* rDHAjttl^)*ffl 
tt»*B»fflfcLTft*« 5 XI* 6 

l^tfija— ;U-$/-2-x^U^*tf/x— h(» 
RTa»fcLTxl^x^i/>yU3-;u-5?-2-x^ 

«««« m§?§& 6 xi* 7 oftjuKi/aoftHft 

[0104] 

tolls hUx^u>^U3-;u-v-^^yx-h 

(3G7)-\5>T"h7X^b>yya— ;U-i/-^3f*yx 

-K4G7)0)J:dft RiafflicifcttL, JjD*#fl?£ 

BCX«l* 3GH> 3GO, 4GO <D £5&aa9<C 
CD plMfflXli DHA ©*5ft75?^— h»*-f^ 

©waiw^i**ctow*u\ 

[0105] 

±IS 3GH I4 % 4>ni!«ffi«>Rra»i:LT*l*Si 
SI*^T*fooT. aa^-f ^-Cfc* 3G7 * 4G7 

sicttau »*»a*ficLai^i^«js* 



method which uses compound which that itself is easy to melt 
in the polyvinyl acetal resin and plasticizer is most desirable 
even in above-mentionedvarious method , next, method which 
uses compound which is difficultto cohere in polyvinyl acetal 
resin and in plasticizer is desirable. 

[0102] 

As above-mentioned alkali metal salt and alkaline earth metal 
salt , when diester compound isused as plasticizer , as acid 
component of diester compound it is desirable tobe something 
which possesses same structure . 

In film dispersing and to uniform in stable as plasticizer the 
acid component and resemblance of diester compound which 
is used by possessing structure , because it can exist, there are 
not times when it causes change over time . 

[0103] 

When triethylene glycol -di-2-ethylbutanoate (Below, "3 GH 
" with you call ) or di hexyl adipate (Below, "DHA " with you 
call ) is used as above-mentioned plasticizer , it to be possible 
to prevent decrease over time of adhesion strength of the 
interlayer film and glass by containing metal salt of 
carboxylic acid of carbon number 5 or 6 as adhesion strength 
regulation agent , because it can prevent whitening prevention 
and adhesion strength decrease over time the both 
achievements , it is desirable. 

In addition, when triethylene glycol -di- 2- ethyl hexanoate 
(Below, "3 GO " with you call ) is used with similar reason, as 
the plasticizer , it is desirable for metal salt of carboxylic acid 
of carbon number 6-8 to becontained. 

When tetraethylene glycol -di- 2- ethyl hexanoate (Below, "4 
GO " with you call ) is used as plasticizer , it is desirable for 
metal salt of carboxylic acid of carbon number 6 or 7 to be 
contained. 

[0104] 

Description above in order forcible prevention to do 
hydrolysis , triethylene glycol -di- heptanoate (3 G7 ) andby 
comparison with plasticizer like tetraethylene glycol -di- 
heptanoate (4 G7 ), it is desirable atheat at time of film 
manufacture of polyvinyl acetal resin which is plasticized to 
use plasticizer of adipate-based type a plasticizer of side chain 
type like 3 GH, 3GO, 4GO where the hydrolysis is difficult to 
happen or like DHA . 

[0105] 

As for above-mentioned 3 GH, being something which 
possesseslong actual result as plasticizer for interlayer film , 
organic acid component of starting material being side chain 
type , by comparison with 3 G7 and 4 G7 etc which area 
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±IH 3G0 XI4 4G0 \t % m?Lli 3GH (CjfcRU 
K3»jiSl-e**<D-C»IRl$Xli*t>-&*DXII*l= 

[0106] 

±IH 3GH, 3GO. 4GO Rlt DHA it, *ftT*ffi 
±E 3GH, 3G(X 4GO RXf DHA tffe© Rjffiftj 

mo -zsmmcoft mm<±u 3gh, 3go. 4 

GO DHA (7) pJM#J© 50 SM%*SSTf fc£ 
50 a*%iU±t?&4t. ±E 3GH.3GO.4GO 

su: dha © wr*i*ttA<«M»Rraiwic*ya 

[0107] 

±e©*BB+©wB»«tt©*©t»e 

ttl=B£* *i4*©"ettfc 
(2-X*^*:/B)ftB*(«*ft 6), 
8)9 ±EW«*©a«l=KCT, 

[0108] 

±E*;u#>»©ai**^*-r 
vtozts B&tift*mB©KBtt*<7A*N: 
ftoTSfta«©»*^**<a*cfc4«*y. 

*;U7t«>B©ft*»tf 

T-ft&t, +iBi«t*5xt©*»*©ei»ffi 



[0109] 

±Ett»*B»ffltLT©*^>K©4K 
A, ?*>Bv$f A© J:3* 



straight chain type , it possesses benefit that hydrolysis is 
difficult to happen. 

Above-mentioned 3 GO or as for 4 GO, by comparison with 
the for example 3GH, because it is a high boiling point , it 
possesses benefit that volatilization itis difficult to do at time 
of film manufacture or time of lamination process . 

[0106] 

It is possible to use above-mentioned 3 GH, 3GO, 4GO and 
DHA , with alone , in addition, to jointly use with other 
plasticizer which itmentions later it is possible. 

combined proportion of above-mentioned 3 GH, 3 GO, 4GO 
or DHA and other plasticizer is not something which 
especially is limited. It is desirable for coused amount of other 
plasticizer to be theabove-mentioned 3 GH, 3GO, 4GO and 
under 50 weight % of plasticizer of DHA . 

When they are 50 weight % or more , above-mentioned 3 GH, 
3 GO, 4GO and characteristic which DHA has because it is 
weakened by other plasticizer ,corresponding to these, there 
are times when effect of adhesion strength regulation agent 
whichis used stops being shown in satisfactory . 

[0107] 

When setting plasticizer in above-mentioned interlayer film to 
specific ones,metal salt of carboxylic acid as adhesion 
strength regulation agent which is used is not somethingwhich 
especially is limited, pentanoic acid metal salt (carbon 
number 5 ), hexanoic acid (2 -ethyl butanoic acid ) metal salt 
(carbon number 6 ), heptanoic acid metal salt (carbon number 

7 ), you can list the octanoic acid metal salt (carbon number 

8 ), etc you can use for ideal these one, two or more kinds 
according to types of above-mentioned plasticizer . 

Above-mentioned carboxylic acid is good even with straight 
chain type and, it is goodeven with side chain type . 

[0108] 

When it is a metal salt to which carbon number of 
above-mentioned carboxylic acid istoo small, moisture 
resistance of interlayer film which is acquired becoming the 
unsatisfactory , there are times when occurrence of whitening 
phenomenon becomes large,conversely, when it is a metal salt 
to which carbon number of carboxylic acid is toolarge, there 
are times when decrease over time preventing effect of 
adhesion strength of interlayer film and glass becomes 
unsatisfactory . 

[0109] 

metal salt of carboxylic acid as above-mentioned adhesion 
strength regulation agent may be usedrespectively with alone , 
but metal salt adhesion strength regulation agent ; of 
carboxylic acid of the carbon number 1-4 like formic acid 
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[0110] 

±B7;uAyfcBtt&tf/JU47;u*y±fifc 



SPlcfcfLT 0.01-0.2 MMM<»*U*o 

0.01 U9l*ft-efe*J:, ft* ABBttStftt 

0.2 ■*»*H«fc^U-K7'>hLrl»6ti 
**:btf#5*©aHttt»aMfcfc*fc. +r B i 

<fcy»*L<l*. 0.03-0.08 BftflTCfe*. 
[0111] 

±B7;U*y*B*tf*hy*A*©**, N 

Sfc. ±B7;U*y*B*A<*y*Att©Ji£ 
\t lOOppm ttTi:4ftCi:^ff £Ll\ 



[0112] 

±E7;u*y£Btt»tf/xi*7;u*y±fi£ 

Bttli* ±B»**BS»*LTSiirr5»A 

©isamc 7t?yt-;u7-b*-^WB©fiJti- 

fcHTttfflLfcML *»«©»**!©*« 
JMtLT7^*ydBt6atf7;u*y±H*B 

7**-iWltB©Kl6l=fet^T*fflLfcMB 
»»Ab**lc±B4BttA^***i-C^fc« 

±E + fDffltLT©7^*y*B*atf7;u* 
[0113] 

*«B©*3bi«!f5xffl+BKtt. ±e*ye 

^;U7-Iz*-;HH», pTBJfik Jfetflc, &5l= 

*y , ±a©#ttfflfttf tt**B»a*©s 
a»i^&&4Rrffltt»ffiK*yft**©-efc 

So 



magnesium , magnesium acetate , propanoic acid 
magnesium , butanoic acid magnesium modified silicon oil 
adhesion strength regulation agent or other other adhesion 
strength regulation agent which it mentionslater it is good 
being jointly used. 

[0110] 

When above-mentioned alkali metal salt and/or alkaline earth 
metal salt it adds, as adhesion strength regulation agent as for 
addition quantity ,0.01 - 0.2 parts by weight are desirable 
vis-a-vis polyvinyl acetal resin lOOparts by weight . 

0.01 When it is under parts by weight , because adhesive 
strength-regulating effect is gone, there aretimes when 
penetration resistance of laminated glass which is acquired 
decreases. 

0.2 When it exceeds parts by weight , bleed out doing, as it 
impairs the transparency of laminated glass which is acquired, 
there is a possibility adhesion strength of interlayer film and 
glass decreasing excessively. 

It is a more preferably , 0.03~0.08parts by weight . 

[0111] 

When above-mentioned alkali metal salt is sodium salt , 
especially whitening damages to happen easily, as for sodium 
concentration it is desirable to becomeSO ppm or less . 

In addition, when above-mentioned alkali metal salt is 
potassium salt , whitening damages to happen easily, as for 
potassium element concentration it is desirable to become 100 
ppm or less . 

[0112] 

It adds as above-mentioned adhesion strength regulation agent 
when for other than when, itderives in using alkali metal salt 
and alkaline earth metal salt as neutralizing agent of sulfuric 
acid , hydrochloric acid or other acid catalyst which is used at 
time of reacting of polyvinyl acetal resin when and, 
theabove-mentioned metal salt is contained in various raw 
material and water etcwhich are used at time of reacting of 
polyvinyl acetal resin etc, there is anabove-mentioned alkali 
metal salt and/or alkaline earth metal salt . 

It can divert alkali metal salt and alkaline earth metal salt as 
above-mentioned neutralizing agent , as adhesion strength 
regulation agent . 

[0113] 

interlayer for laminated glass of this invention is something 
which consists of theabove-mentioned dispersant and plastic 
resin film which consists of adhesion strength regulation 
agent or other additive theabove-mentioned polyvinyl acetal 
resin , plasticizer , and, in accordance with necessary. 
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x^U>?M=]-;u<!:. Hi$> -f ViSSL *^p> 

2-X^HML ^Zf^m. n-tt+JlM, 2 

>fUa-^^xx^;uA<»*L^.o 

[0116] 

±tB^^SKxXx;U<!:LT(i, m?i\is 7vtf 
cdxxt-;u*<»*u^o 

[0117] 

hVx^u>yu:3-^-2-x?;u:7^u-k h 
Ux^b>^'Ja— ;Uv-2-x^;i//s+vx-h. 

>^Ui3-;Uv-n-^^hx-h, h'Jx^L/>^U 
3-^v-n-^hX-h, xh7X^U>^'J=l- 

k v*^;u7-t?u--k v^;u*;ueK— jv 

[0118] 

-tofft, x^u>^Uu-;uy-2-x^;u^u 

u-k i,4-^peb>^'Ji3-;uv-2-x^;u^ 
^U-k ;US? 2-x^;u^ 

^U-k l,2-^U>^'J=l-;Uv-2-X^U> 
3^U-k yifU>^U3-^y-2-xf;^ 
*L/-k vx^U>^U3-^v-2-x^U^* 
vx-h, 5?^Deu>yja— ;i/S/-2-x^;^ 
^U-K h'Jx^u>^»j3-;i/v-2-x^;u/< 
>hx-k xh7X^L/>^'j=i"-;uv-2-x^;u 
?*b-k ^x^U^'Ju-JUv^'Jx-h 

[0119] 



[0114] 

Regarding to this invention, it can use plasticizer , for 
example monobasic acid ester , polybasic acid ester or other 
organic ester type plasticizer and organic phosphoric acid 
type , organic phosphorous acid type or other phosphoric acid 
type plasticizer etc of the public knowledge which is used for 
interlayer film of this kind as plasticizer which isused. 

[0115] 

In above-mentioned monobasic acid ester , for example 
triethylene glycol and butanoic acid , isobutyric acid , caproic 
acid , 2- ethylbutyric acid , heptanoic acid , n- octanoic acid , 
2-ethylhexanoic acid , pelargonic acid (n- nonanoic acid ), 
glycol ester which is acquired with reaction with decanoic 
acid or other organic acid is desirable. 

In addition, also ester of tetraethylene glycol , tripropylene 
glycol and above-mentioned organic acid is used. 

[0116] 

As above-mentioned polybasic acid ester , ester of for 
example adipic acid , sebacic acid , azelaic acid or other 
organic acid and straight or branched alcohol of carbon 
number 4-8 is desirable. 

[0117] 

As embodiment of above-mentioned organic ester type 
plasticizer , triethylene glycol di-2-ethylbutanoate , triethylene 
glycol di-2-ethylhexanoate , triethylene glycol dicaprylate , 
triethylene glycol di-n- octanoate , triethylene glycol di-n- 
heptanoate , tetraethylene glycol di-n- heptanoate , in addition 
itcan use for ideal dibutyl sebacate , dioctyl azelate , dibutyl 
carbitol adipate . 



[0118] 

In addition, also ethyleneglycol di-2-ethyIbutanoate ,1,3- 
propylene glycol di-2-ethylbutanoate ,1,4- propylene glycol 
di-2-ethylbutanoate ,1,4- butylene glycol di 2- ethyl 
butanoate ,1,2- butylene glycol di- 2- ethylene butanoate , 
diethylene glycol di-2-ethyIbutanoate , diethylene glycol 
di-2-ethylhexanoate , dipropylene glycol di-2-ethylbutanoate , 
triethylene glycol di- 2- ethyl pentoate , tetraethylene glycol 
di-2-ethylbutanoate , diethylene glycol dicaprylate etc, is used 
as plasticizer . 



[0119] 
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[0120] 

±lSBia^JMi:LTi±. 7K'je-;uT*tz^-;u 

mm 100 M3»LT 20-70 MKUft<#*L 
<, J:U»*L<I* 40-60 afiST*fc^o 

20 BMI*5R"efcSi\ »6*i**3b**W 
[0121] 

ftfl>*ja$/y=i->5j-'Ou* k*hmmji§l * 

SSffl. »ftl»Jt«* TO9ttM. *fe«*<*> 

[0122] 

±B*tt5/ , Ja->5!-f^i:Lri*»l-fR36* 
sM\ 0J;L(i> ttfiB 55-29950 #»«-Cll»* 

— x ;u*tt*>ua>3j-f 'k xxx^ttvu^ 

[0123] 

**Wi::fclvcii s TC-»a(IV) 

[0124] 
[ft 4] 



As above-mentioned phosphoric acid type plasticizer , 
tributoxy ethyl phosphate , isodecyl phenyl phosphate , tri 
isopropyl phosphite etc is desirable. 

In above-mentioned plasticizer , it consists of dicarboxylic 
acid and monohydric alcohol ,or or, it is desirable to combine 
diester compound which consists of mono carboxylic acid and 
dihydric alcohol . 

[0120] 

As above-mentioned amount of plasticizer ,20-70 parts by 
weight are desirable vis-a-vis polyvinyl acetal resin lOOparts 
by weight , it is a more preferably 40~60parts by weight . 

When it is under 20 parts by weight , when there are times 
when penetration resistance of the laminated glass which is 
acquired decreases, exceed 70 parts by weight plasticizer 
doing the bleed , optical strain becomes large, is a 
transparency of resin film and times when adhesiveness 
decreases. 

[0121] 

Regarding to this invention, other than dispersant and 
adhesion strength regulation agent , it cancombine known 
additive which is used for modified silicone oil , ultraviolet 
absorber , photostabilizer , antioxidant , surfactant , colorant 
or other interlayer for laminated glass in order to control the 
penetration resistance as additive . 

[0122] 

As above-mentioned modified silicone oil especially it is not 
limited, it can listkind of epoxy-modified silicon oil , ether 
modified silicon oil , ester-modified silicon oil , amine 
modified silicon oil carboxyl-modified silicone oil etc which 
is disclosed with for example Japan Examined Patent 
Publication Sho 55-29950disclosure . 

These modified silicone oil generally, compound to be 
modified reacting, are liquid which isacquired in 
polysiloxane . 

[0123] 

Regarding to this invention, below-mentioned General 
Formula (IV ) 

[0124] 

[Chemical Formula 4 ] 
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Ok— Si— 0 




(IV) 



(CH^-O-CHrCH— CH 2 

0 



[0125] 

(5£tK 1 &tf m li 30 &T<DIE(D&3&£g-f ) 
T»***i*X7K**>fttt«>Ua->*'f TIE 
-fiftSC(V) 




[0125] 

epoxy-modified silicone oil , below-mentioned General 
Formula which is displayed with (In Formula, 1 and m 
displays positive integer of 30 or less. ) (V ) 

[0126] 

[Chemical Formula 5 ] 



3 \ f^ 3 



CH 3 

S-Oj-Si-CHj 



(V) 



(CH 2 ) x -0-(CH 2 -CH 2 -0) Y H 



[0127] 

(S+J Rtf m li 30 £TF0IE(DS»£8-f ;x 
atfy 14 20 BlT©jE(DBftSa-r)-ca**l4 

x-x;u^ttvU=i->^^^. at;, TIE— 

flftxC(VI) 
[0128] 

6] 



[0127] 

ether modified silicone oil , and below-mentioned General 
Formula which are displayed with the(In Formula, 1 and m 
displays positive integer of 30 or less,; x and y displays 
positive integer of 20 or less. ) (VI ) 

[0128] 

[Chemical Formula 6 ] 
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(VI) 



CH 2 — CH— COOCH 3 
CH 3 



[0129] 

(■a+s i at; m i± 30 6iTo>jE«>»a*a"f) 
±E-tt3t(iv), (v)fttf(vi)ic<fcor« 

M*fc©«Jft3tT?S**lfcfc©-Cfc*tf. 
[0130] 

±E*ttS/'Ja->3j-f JU©#T*H\ 800-50 
00 tf»*U*« 

800 *»T?fc5t,«ffi^©JSftftA<«TU5 

ooo %mK%t.mmt(Dft%&tf*&tw)* 

B«ffil::?U-K7*hLT#5X£©tt*:&4< 

<ky»*L<l*. 1500-4000 T*fc&o 
[0131] 

■jtf-;i/7-tr*--;uttM 100 SMSBicftLT. o. 
01-0.2 ttflFfitffSU*. 

o.oi aM*a-cfc4t.ftai=«fc*fifc©i» 
«fcy»*L<i*» 0.03-0.1 Marefc& 0 

[0132] 

±EKftl»Jt*!i:LTttttKlte**ff • 7x 



[0129] 

Especially it can use ester-modified silicone oil which is 
displayed with (In Formula, 1 and m displays positive integer 
of 30 or less. )desirably. 

In addition, above-mentioned General Formula (IV ), (V ) and 
each modified silicone oil which isshown with (VI ) is 
something which is displayed with structural formula of block 
copolymer , but regarding to this invention, also those which 
are displayedwith structural formula of random copolymer are 
used in same way. 

[0130] 

It is possible to use above-mentioned modified silicone oil , 
with alone , tojointly use 2 kinds or more is possible. 

As for molecular weight of above-mentioned modified 
silicone oil , 800 - 5000 isdesirable. 

When it is under 800, localization to surface decreases, when 
itexceeds 5000, compatibility of resin becomes defect , bleed 
out doesin film surface and adhesion strength of glass 
decreases. 

It is a more preferably , 1500-4000. 
[0131] 

As for addition quantity of above-mentioned modified 
silicone oil , 0.01 - 0.2 parts by weight aredesirable vis-a-vis 
above-mentioned polyvinyl acetal resin lOOparts by weight . 

0.01 When it is under parts by weight , with absorbed 
moisture preventing effect of the whitening becomes 
unsatisfactory , when it exceeds 0.2 parts by weight , 
compatibility of the resin becomes defect , bleed out does in 
film surface and adhesion strength of glass decreases. 

It is a more preferably , 0.03-0. 1 parts by weight . 

[0132] 

As above-mentioned antioxidant especially it is not limited, 
for example t-butyl hydroxy toluene (BHT ) (Sumitomo 
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S/h^X>(BHTXttS<b^a*rx57-fy-B 
HT(S n n B «)j) % xh5*7,-[^b>-3-(3' -5' - 

v-t-^;u-4' -tKP+v?x-;u):?Ptf;*-* 

»)*4<*lf&*i«. 
[0133] 

(2' -^;U7x-;u)K>7hU7 
tKa+v-3' ,5' -v-t-^i/^x^u^Vh 

■J7y-;U(^f>320, ^/ W-f*-a«), 2- 
(2' -tKP*V-3' -t-^U-S' -^U7xZl 
;U)-5-^PnK>7hU7 % y— 326. =f* 
/**V*-~aSS).2-(2' -tKP^>-3' ,5' -v 
-75;u:7xxjU)K:/VhU77-JKT:*£> 32 
8. W^*H±«)*©*WMJ7VT-JU5R 
a>t©;LA-57(7-T*7— #xa»)«©t>y 
-K75>3R©t©*6<*If6ti4 0 

[0134] 

±E3fe££Sli:L-Cli. t>?-K75>£©t 
<D s m*\£sMmit1±W7T±**7 LA-57 
(iSp a p«)j^^(fbtiSo 

[0135] 



[0136] 

sh*# i 5Xffl*|lllKlzi3lt4K«tra«l^ - 
flftlC 0.3~1.6mm ©fiSH*<#*U^o 



[0137] 



1999-12-14 

Chemical Co, Ltd (DB 69-053-5307 ) supplied " 
[sumiraidaa ] BHT (tradename ) "), it can list tetrakis - 
[methylene -3- (3 '- 5 '-di-t-butyl -4*-hydroxyphenyl ) 
propionate ] methane (Irganox 1010 , Ciba-Geigy make) etc 
as those of phenol type . 



As above-mentioned ultraviolet absorber especially it is not 
limited, for example 2- (2 '-hydroxy -5*-methylphenyl ) 
benzotriazole (Tinuvin P, Ciba-Geigy make), 2 - (2 '-hydroxy 
-3*, 5* -di-t-butyl phenyl ) benzotriazole (Tinuvin 320, 
Ciba-Geigy make), 2 - (2 '-hydroxy -3*-t-butyl 
-5*-methylphenyl ) - 5 -chloro benzotriazole (Tinuvin 326, 
Ciba-Geigy make), 2 - those of(2 '-hydroxy -3*, 5*-di- amyl 
phenyl ) benzotriazole (Tinuvin 328, Ciba-Geigy make) or 
other benzotriazole type ; it can list those etc of LA-57 
(Adeka Argus K.K. (DB 70-137-6469 ) supplied ) or other 
hindered amine type asthose of benzotriazole type . 



As above-mentioned photostabilizer , those of hindered amine 
type . You can list for example Asahi Denka Kogyo K.K. (DB 
69-057-1187 ) supplied "Adekastab LA-57 (tradename ) " etc. 



manufacturing method of interlayer for laminated glass of this 
invention is not something which especiallyis limited. It 
combines plasticizer and according to need other additive of 
predetermined amount in theabove-mentioned each resin , 
after mixing this to uniform , film manufacture doing in sheet 
with extrusion , calendering method , press method , casting 
method , inflation method , etc resin film it forms, 
designatesthis as interlayer film . 



As for membrane thickness of entirety of interlayer for 
laminated glass of this invention , when the minimum 
necessary penetration resistance and weather resistance are 
considered as laminated glass , in practical in same way as 
membrane thickness in conventional interlayer for laminated 
glass and generallyrange of 0.3 - 1.6 mm is desirable. 



inorganic transparent glass plate furthermore, you can use 
also polycarbonate plate , polymethylmethacryate sheet or 
other organic transparent glass plate as glass sheet whichis 
used for above-mentioned laminated glass . 



[0133] 



[0134] 



As above-mentioned surfactant , you can list for example 
sodium lauryl sulfate , alkylbenzene sulfonic acid etc. 

[0135] 



0136] 



[0137] 
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[0138] 

±Bfc«SW#?xtt©««iLTIi , 1*KH 
£**i**©T?ltfc<. ^a-MKrt^x. S£4S 

cfcl^o 

^■*fcfc*©*fcoT*J:l\ 

atuittf *C Wc«R*fcftt,©T?i*&i*. 

[0139] 

«s.ii,2 tt©»Rft#5**©iBi^tfa© 

z*i*=fA/^yicA*i. »E«3IL44<6tt 7 
0-110 deg CT'^«»*U*l^:*— K7b 
-?*JBl**fr3U*^UX*IHl\ ft 120-150 
deg C t?, ft 10-15kg/cm 2 ©EA"C*tt**ff 

3c«=*y«a*ti*. 



[0140] 

;u^«-;Mi»4«Wi4*iT4«±E+linK 
SS 60-100 deg C-ClHlftE*L"Ctcfct^ 



«1 tt^zTA/^lcAJu ft*!*:*— K>U 
— ^43X\-500-700mmHg aft©3*ET"e«ft 
5IR»U£tf&ft 60-100 deg C ©SS&tf 1 

-iokg/cm 2 sji ©e*t- 10-30 ^nasttiflft 

[0141] 

C©«jft£S5lCj3lvCli, ±2E©<fc7lC, fiDflft 
E5r^£B#©;UJf £ 60-100 deg C ©©HlC 

rsu e*e*. EttWH&tfRsiRSrt-* 
B*©*E**©Mftft*±iafift©«siirt"e 

R*fcRR©RttRHrtKR***5fcR» 



[0138] 

As types of above-mentioned inorganic transparent glass 
plate , it is not something whichespecially is limited, float 
sheet glass , polished sheet glass , mold sheet glass , 
mesh-containing sheet glass , wire-containing sheet glass , 
heat absorption sheet glass , you can list sheet glass or other 
various inorganic glass etc which color, these may be used 
with alone , 2 kinds or more may bejointly used. 

In addition, it is possible to be something where inorganic 
transparent glass plate and the organic transparent glass plate 
are laminated. 

In addition, it is not something if thickness of glass 
appropriately should have been selected with application , 
especially isrestricted. 

[0139] 

laminated glass of this invention is produced, production 
method of conventional laminated glass is adopted. 

Between for example 2 transparent glass plate , putting 
between interlayer film which consists of the resin film which 
formed with aforementioned method , while inserting thisin 
rubber bag , suction doing with approximately 120- 150 deg 
C, itis produced by doing this adhesion with pressure of 
approximately 10-15 kg/cm <sup>2</sup> prebonding it 
does with approximately 70 - 1 10 deg C, next,uses autoclave , 
or making use of press . 

[0140] 

In addition, polyvinyl butyral resin which at least is 
plasticized between glass sheet of pair , in manufacturing 
method of laminated glass , being done, film manufacture 
whenlying between, suction degassing it does 
above-mentioned interlayer film whichbecomes under 
vacuum simultaneously, thermobonding it is possible to 
dowith temperature 60-100deg C. 

While more concretely, inserting laminate of glass sheet 
/interlayer film /glass sheet in rubber bag ,in for example 
autoclave , - 500 - - suction degassing doing under vacuum of 
700 mmHg extent 10-30 minute extent thermobonding it 
does with temperature ofapproximately 60- 100 deg C, and 
pressure of 1 - 10 kg/cm <sup>2</sup> extent itis executed 
by doing outgassing and adhesion simultaneously. 

[0141] 

Regarding this manufacturing method , above-mentioned 
way, when thermobonding doing,temperature can be limited 
in range of 60 - 100 deg C, when pressure bonding pressure , 
pressure bonding time and suction degassing doing, adhesion 
strength of interlayer film and glass in order tobe settled 
inside desired applicable range , can be adjusted degree of 
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[0142] 

hum] 

[0143] 

$sm i 



(1) ttBa>M 

$7K 2890g IC. 1700, MtA 98. 

9 ^^yoffl/KUbf-jUT^u— ;U 275g £ftl;LT 

12 deg C iCfiftHttU 35%0i£i£ 
201g fc n-?*/U7JU-rfcK 148g * An*, d 

*0>SL 45 deg C -C 3 H#IB«»LT 

wu »cawa>*-e 2 n#m*%&tfttift£fi 

65.0 ^ ;u%. e-VUT-trx-h^li 1.1 
[0144] 

(2) +rp1M(DStJg 

±B*ue-^«-*»« ioo Msst. 

^U-h 40 M»i£SSU Cti^^+v> 

tiT* 150 deg C.30 »|«:7UXJ*»l/C. JR 
O.76mm0*f0lM$#fco 

S)gS(PHIEVANS ft© TFS-2000 H)£JBL* 
*»J^ A*©tt*Sli 0.5 m 5fe»-Cfcofc. 



vacuum or other condition bysetting appropriately inside 
range of above-mentioned extent. 

[0142] 

[Working Example (s )] 

Putting out Working Example below, furthermore you explain 
this invention indetail, but this invention is not something 
where are limited in only these Working Example . 

Furthermore "part" in Working Example means 
"parts by weight ". 

[0143] 

Working Example 1 
Manufacturing (1) resin 

In pure water 2890g, hot dissolution it did including poly 
vinyl alcohol 275g of average degree of polymerization 1700, 
degree of saponification 98.9mole % . 

temperature adjustment it did reaction system in 12 deg C, 
keeping this temperature including35% hydrochloric acid 
catalyst 20 lg and n- butyl aldehyde 148g, it precipitated 
reaction product . 

After that, 3 hours keeping reaction system with 45 deg C, 
completingreaction, washing with water of excess , you 
washed unreacted n- butyl aldehyde and you neutralized sink , 
hydrochloric acid catalyst with sodium hydroxide water 
solution which is a common neutralizing agent ,furthermore 
passed by 2 hours water washing and drying with water of 
excess , acquired polyvinyl butyral resin of white powder . 

As for vinyl acetal component (degree of acetal formation ) of 
this resin as for 65.0 mole % , vinyl acetate component they 
were 1.1 mole % . 

[0144] 

Production of (2) interlayer film 

It mixed triethylene glycol di-2-ethylbutanoate 40parts by 
weight as above-mentioned polyvinyl butyral resin lOOparts 
by weight , and plasticizer thiswith mixing roller in 
satisfactory melt mixing after doing, 150 deg C, 30minute 
compression molding it didwith compression molding 
machine , acquired interlayer film of thickness 0.76mm . 

As for particle diameter of sodium salt in sodium salt in 
interlayer film and result and interlayer film which measured 
particle diameter of potassium salt due to imaging of 
secondary ion image which uses time-of-flight type secondary 
ion mass spectrometry (TOF-SIMS ) device (Phi-Evans 
supplied TFS-2000 type) as for particle diameter ofl;mu m , 
potassium salt it was a less than 0.5 ;mu m . 



Page 39 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1999343152A 



1999-12-14 



»*IHIIIffl^hU^A7c3lS*WltICP«*5E 
*»«r-C3t*LfcfS». 6ppm Vtbitz 0 

ftfc\ ICP ^ptsm^ffili. Ktt«ttMj:iRII 
•e*Of»-#»U £©#»tt*tttt*"ea*L 
fctt.ICP-AES gl(B*i/t-l^^77i/ali 
griCAP-575 fij)*fl|l*fc ICP-AES 

[0145] 

5X($5t 30cm x fit 30cm xJI£ 2.5mm)-ett*K 
CH^A/^rtl^A^. 20torr©K£JtT?2 
0»IBKftLfc*.BlftLfc**90 deg CCD* 
-?>l::f£U£blC80 deg ce30»IBft»L 

X7-**— +*U-?+-eE* 12kg/cm 2 .S 
JS 135 deg C©ftfre20#ffl*tt»«Tl\ 

[0146] 

(i)tt»tt(/<»;u)H« 

ftt>***5Xt-18 deg C±0.6 deg C ©SK 
dttgLTHSU ctitBtf ©SJIab< 0.45kg 
©/\>7-T*tToT, #7X©*ft&*<6rnm JUT 

*LT, #7*4<«#NKLfctt©H©BUa 

Cftli, ^X«t+miUlt©»»*4<Bf£© 
ttHlc&«^if9^**I«t"4fc«)©t©"efc 

So 

[0147] 

[Si] 



sodium element content of said interlayer film it was a result 
and 6 ppm which quantification aredone with ICP light 
emitting elemental analysis . 

Furthermore, ICP light emitting elemental analysis with 
sulfuric acid and nitric acid heats &disassembles specimen , 
this degradation product with ultrapure water fixed 
afterforgiving, it is a method which quantification is done 
with ICP -AES methodwhich uses ICP -AESdevice (Nippon 
Jarrell-Ash Co, Ltd. supplied "IC AP -575 type"). 

[0145] 

Production of (3) laminated glass 

Making use of above-mentioned interlayer film , from both 
sides puttingbetween with transparent float glass (Vertical 30 
cm X side 30 cm X thickness 2.5mm ), while inserting this 
into rubber bag , 20 minute outgassing after doing, while 
outgassing it is done moving to oven of90 deg C with degree 
of vacuum of 20 torr , furthermore 30 minute keeping with80 
deg C vacuum press it did. 

this requiring, laminated glass which prebonding is done, in 
air type autoclave it did main adhesion of 20 min with 
condition of pressure 12kg/cm <sup>2</sup>, temperature 
135deg C, acquired transparent laminated glass . 

adhesiveness test (pummel test ) and it tested 
moisture-whiting resistance with method below concerning 
the laminated glass which it acquires. 

[0146] 

performance evaluation 

(1) adhesiveness (pummel ) test 

- Leaving laminated glass in temperature of 18 deg C+/- 
0.6deg C, until you adjust, this weight of head portion hit with 
hammer of 0.45 kg , part icle diameter of glass 6 mm or less 
ago, powder fragment it does. 

As and, glass partial peeling after doing, shown degree of 
exposure of film ,in Table 1 , it decides with limit sample 
which grade is donebe forehand. 

This, is something in order to decide whether or not adhesion 
strength of the glass sheet and interlayer film is a 
predetermined range. 

[0147] 

[Table 1 ] 
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[0148] [0148] 

(2)14 S 6 IbttiS R (2) moisture-whiting resistance test 
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4 x4cm 0)*M X\z±ybU «S(23 
deg C)<D4*>&&fclzmmLs2A#m&0)* 

[0149] 

ommommizts^x. ^m^A^xt^o 
\tmmm \ mmz'nitzo 

13ppm^HJ^A£<D*MM£l± 3ii 

fee 

[0150] 

mmmi 

i tmm^z>tzo 



It cut off resin film in size of 4 X 4cm , soaked in deionized 
water of ambient temperature (23 deg C ), it measured haze of 
24 hours later, making use of integrating turbidity meter 
(Tokyo Denshoku Co. make). 

Result was shown in Table 2 . 

[0149] 

Working Example 2 
Working Example 1 

At time of manufacturing resin , after inserting neutralizing 
agent , itmodified washing & water wash step in 1.5 hours , 
did other than that in thesame way as Working Example 1 . 

In case of this , as for sodium element content in interlayer 
film which is acquiredas for particle diameter of 13 ppm , 
sodium salt as for particle diameter of 3;mu m , potassium salt 
it was a less than 0.5 ;mu m . 

[0150] 

Working Example 3 
Working Example 1 

At time of manufacturing resin , after inserting neutralizing 
agent ,other than modifying washing & water wash step in 2.5 
hours , it did in thesame way as Working Example 1. 

In case of this , as for sodium element content in interlayer 
film which is acquiredas for particle diameter of 3 ppm , 
sodium salt as for particle diameter of 0.5;mu m , potassium 
salt it was a less than 0.5 ;mu m . 

[0151] 

Working Example 4 
Working Example 1 

At time of manufacturing resin , after inserting neutralizing 
agent ,other than modifying washing & water wash step in 3.5 
hours , it did in thesame way as Working Example 1 . 

In case of this , as for sodium element content in interlayer 
film which is acquiredas for particle diameter of 0.9 ppm , 
sodium salt under 0.5, as for particle diameter of potassium 
salt it was a less than 0.5 ;mu m . 

[0152] 

Comparative Example 1 
Working Example 1 

fja0)fi£Sl3fclNTx ^'fOftJ^ AftTfrbtf) At time of manufacturing resin , after inserting neutralizing 
sfcfr • 7K &X?S$ 1 B^I-iMLtcJUft liUlfe agent ,other than modifying washing & water wash step in 1 
ffl 1 irlBjfSl-frofco hour , it did in thesame way as Working Example 1. 

Z(Di%1a . t# b ft * FbI K 4 1 0) H J ^ Atc^ In case of this , as for sodium element content in interlayer 



^mit 3ppnu ^hU^AJ£<7)*1HMlli 0.5// 
m.M^Ix^Oit^Wt 0.5/im 

tz Q 

[0151] 

mmm* 

ft#-7Kftxs£ 3.5 tifm\z£muz&L*utn 
mm i tmmz'n^tzo 

£*fSI* 0.9ppms^HJ^A£<7)*Wgl± 0.5 
^iS^U^A^ft^Sli 0.5 //m 

[0152] 

mmm\ 
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[0153] 
tt80!l2 
HJSfill 1 

-*ftia« 0.5 i*iwi=jEHLfcja*n** 

5ppm» ^I^U^Attrott^ai* 13 //m 

£g 2 izfULtzo 
[0154] 

m 2] 



1999-12-14 

film which is acquiredas for particle diameter of 17 ppm , 
sodium salt they were 6;mu m . 

[0153] 

Comparative Example 2 
Working Example 1 

At time of manufacturing resin , after inserting neutralizing 
agent ,other than modifying washing & water wash step in 0.5 
hours , it did in thesame way as Working Example 1. 

As for sodium element content in interlayer film which it 
acquires as for particle diameter of 35 ppm , sodium salt they 
were 13;mu m . 

Working Example 1-4 above and result of appraisal of 
Comparative Example 1 , 2 were shown in the Table 2 . 

[0154] 

[Table 2 ] 
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[0155] 
[0156] 

*sfi7K 2890g \Z % W-fymSfe 1700, ^iHfcJS 98. 
9 ^jl/WIDfKUlf— ;U7;ba— iU 275g £fti*.T 

£J6&£ 12 deg C IcSJSISfiPL, 35%0>mM 
Mm 201g i n-^UT^xfcK 148g C 



[0155] 

As been clear from above-mentioned result, with Working 
Example 1-4 moisture resistance which is superior is shown. 

[0156] 

Working Example 5 
Manufacturing (1) resin 

In pure water 2890g, hot dissolution it did including poly 
vinyl alcohol 275g of average degree of polymerization 1700, 
degree of saponification 98.9mole % . 

temperature adjustment it did reaction system in 12 deg C, 
keeping this temperature including35% hydrochloric acid 
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* J5J£&£ 45 deg C X? 3 ttlWftftLT 

65.0 =E;U%, e-JU7*T— h«»l4 1.1 
[0157] 

(2) 4>mjla>a& 

±iH7K | je-;u^ j 7-;n»Bi ioo assst, 

^U-h 40 S*»i£S*U d*i£5*v> 

$T* 150 deg C.30 $MB^U*J*»l/C* 
0.76mm (D + IWBISftfcp 

K+IBBOAU^AS***** ICP fgft5t 
*#SrT?£«U!:tS!IL 23ppm Tfeofco 

4>IHBW©+HJ^Att<DtW«l± 0.5 jum * 
H/lm.*V*A*©tt*ffl* 3*/m 

[0158] 

(3) *fctt#5X©»a 

5X(8ft 30cm x fit 30cm xH^ 2.5mm)t?tt*K 
CtltrfA/^rtlCAtl, 20torr©X££T*2 
0»MBlftLfctt.KftLfc**90 deg C ©* 
-?>I::»U*&IC80 deg c-e3o#initti#L 

XT-S7f--K^U-^+T*E^ 12kg/cm 2 % g 
& 135 deg C©ftfr-e20»M*tt»*fTL\ 

[0159] 
HlKStffl 6 



*»-**x«* 2.5 i*iinic*sLfcjanii* 



catalyst 20 Ig and n- butyl aldehyde 148g, it precipitated 
reaction product . 

After that, 3 hours keeping reaction system with 45 deg C, 
completingreaction, washing with water of excess (Vis-a-vis 
resin 30 -fold amount ), you washed unreacted n- butyl 
aldehyde and general purpose you neutralized sink , 
hydrochloric acid catalyst with potassium hydroxide aqueous 
solution which is a neutralizing agent , furthermore passed by 
2 hours water washing and drying with water of 
excess ,acquired polyvinyl butyral resin of white powder . 

As for vinyl acetal component (degree of acetal formation ) of 
this resin as for 65.0 mole % , vinyl acetate component they 
were 1 . 1 mole % . 

[0157] 

Production of (2) interlayer film 

It mixed triethylene glycol di-2-ethylbutanoate 40parts by 
weight as above-mentioned polyvinyl butyral resin lOOparts 
by weight , and plasticizer thiswith mixing roller in fully melt 
mixing after doing, 150 deg C, 30minute compression 
molding it didwith compression molding machine , acquired 
interlayer film of thickness 0.76mm . 

potassium element content of said interlayer film it was a 
result and 23 ppm which quantification are done with ICP 
light emitting elemental analysis . 

As for particle diameter of sodium salt in interlayer film as for 
particle diameter of the less than 0.5 ;mu m ;mu m , potassium 
salt it was under 3;mu m . 

[0158] 

Production of (3) laminated glass 

Making use of above-mentioned interlayer film , from both 
sides puttingbetween with transparent float glass (Vertical 30 
cm X side 30 cm X thickness 2.5mm ), while inserting this 
into rubber bag , 20 minute outgassing after doing, while 
outgassing it is done moving to oven of90 deg C with degree 
of vacuum of 20 torr , furthermore 30 minute keeping with80 
deg C vacuum press it did. 

this requiring, laminated glass which prebonding is done, in 
air type autoclave it did main adhesion of 20 min with 
condition of pressure 12kg/cm <sup>2</sup>, temperature 
135deg C, acquired transparent laminated glass . 

[0159] 

Working Example 6 
Working Example 5 

At time of manufacturing resin , after inserting neutralizing 
agent ,other than modifying washing & water wash step in 2.5 
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5 mm-n-otzo 



HJ't? A^(DS^SI± 0.5 ^ m 5feSrefco*:o 
[0160] 

Uteris 

&#-*ftX§£ 3.5 B^llcgMLfcJ^liSi 

^fftl± 0.7ppm, rtV^AigO&^Hili 0,5 Urn 

[0161] 
tfc&fl]3 



[0162] 



**-*ftiat 0.5 itnfcMLfcjsmiiK 

«li220ppnu aU^AttffltW-SWtf flint? 
[0163] 

I2l±<D9tlMI 5-8 fc<fctfJt&#] 3.4 tUbtl 

[0164] 
[S3] 



hours , it did in thesame way as Working Example 5. 

In case of this , as for potassium element content in interlayer 
film which is acquiredas for particle diameter of 5 ppm , 
potassium salt as for particle diameter of 1 ;mu m , sodium salt 
it was a less than 0.5 ;mu rn . 

[0160] 

Working Example 7 
Working Example 5 

At time of manufacturing resin , after inserting neutralizing 
agent s other than modifying washing & water wash step in 3.5 
hours , it did in thesame way as Working Example 5. 

In case of this , as for potassium element content in interlayer 
film which is acquiredas for particle diameter of 0.7 ppm , 
potassium salt as for particle diameter of less than 0.5 ;mu m , 
sodium salt it was a less than 0.5 ;mu m . 

[0161] 

Comparative Example 3 
Working Example 5 

At time of manufacturing resin , after inserting neutralizing 
agent ,other than modifying washing & water wash step in 1 
hour , it did in thesame way as Working Example 5. 

In case of this , as for potassium element content in interlayer 
film which is acquiredas for particle diameter of 104 ppm , 
potassium salt they were 6;mu m . 

[0162] 

Comparative Example 4 
Working Example 5 

At time of manufacturing resin , after inserting neutralizing 
agent ,other than modifying washing & water wash step in 0.5 
hours , it did in thesame way as Working Example 5. 

In case of this , as for potassium element content in interlayer 
film which is acquiredas for particle diameter of 220 ppm , 
potassium salt they were 9;mu m . 

[0163] 

It does adhesiveness test (pummel test ) and moisture 
resistance test with method which is similar toearlier 
description, concerning Working Example 5-8 above and 
laminated glass which isacquired with Comparative Example 
3, 4 , collects result of appraisal to Table 3 and shows. 

[0164] 

[Table 3 ] 
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[0165] [0165] 

±fBSKSA N b0^b fr&cfc^lC. HJiM 5-7 TJIJ As been clear from above-mentioned result, with Working 

<2ftfcH;Stt£ ^"3"o Example 5-7 moisture resistance which is superior is shown. 

[0166] [0166] 

Uligfll] 8 Working Example 8 

(l)tS}BaOlHSl Manufacturing (1) resin 
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$7k 2890g iZ s ¥fcjfi£Jf 1700. ^><bJt 98. 

9 ^u%©7Kut:-;u7Ji/3— ;u 275 g £»d*_t 
toMMELfc. 

12 deg C [CgltHBlU 35%(Dtt» 
»«|201g t n-^UTiUxtK 148g tZlMZ., 

«tO«L Kl£&£ 45 deg C T 3 B^ffiftLT 

^©tttffi©7**-;Mb£li 65.0 =e ;u%x*fco 
[0167] 

(2) *r B iM(DStit 

±B* , Jtf=^^-iU«ii 100 S*ffl5<L 
^U-h 40 M»fc£S£U Zf\s*f£ltm 

■e^uxfifc»L-c*lniBI*#fc. 

tt+MHlO^y^ATEJR^BtlCPaSJttTc 
*#*fS«"e£*LfcttSL 13ppmT'fcofco 

[0168] 

(3) £fr-fr#5*<J>»iS 

±IB+BI»£* 2.5mm © 2 ft<D?P— h# 

*— h^U— ^*-e-600mmHg a>J*ET"e«i3l 
fl&SaLoo, ftftfcSK 60 deg C. E* 5kg/c 
m 2 ©jfefre 20 ^^JD^ES^froT^t?^ 

[0169] 
HJfeffl 9 
HJI0IJ8 

0>;gjg£8O deg C fcLfcZlfcBWHtSiHH 8 £ 



In pure water 2890g, hot dissolution it did including poly 
vinyl alcohol 275g of average degree of polymerization 1700, 
degree of saponification 98.9mole % . 

temperature adjustment it did reaction system in 12 deg C, 
keeping this temperature including35% hydrochloric acid 
catalyst 20 lg and n- butyl aldehyde 148g, it precipitated 
reaction product . 

After that, 3 hours keeping reaction system with 45 deg C, 
completingreaction, washing with water of excess , you 
washed unreacted n- butyl aldehyde and general purpose you 
neutralized sink , hydrochloric acid catalyst with sodium 
hydroxide water solution which is a neutralizing agent , 
furthermore passed by water washing and drying with water 
of excess ,acquired polyvinyl butyral resin of white powder . 

degree of acetal formation of this resin was 65.0 mole % . 



[0167] 

Production of (2) interlayer film 

It mixed triethylene glycol di-2-ethyIbutanoate 40parts by 
weight as above-mentioned polyvinyl butyral resin lOOparts 
by weight , and plasticizer the compression molding did with 
compression molding machine and acquired interlayer film . 

sodium element content of said interlayer film it was a result 
and 13 ppm which quantification are done with ICP light 
emitting elemental analysis device . 

particle diameter of sodium salt in interlayer film was 3;mu 
m . 

[0168] 

Production of (3) laminated glass 

Putting between above-mentioned interlayer film , between 2 
float glass of the thickness 2.5mm , while inserting this into 
rubber bag , in autoclave - suction degassing doing under 
vacuum of 600 mmHg , doing 20 minute thermobonding 
simultaneously with condition of temperature 60deg C, 
pressure 5kg/cm <sup>2</sup>, it produced laminated glass . 

[0169] 

Working Example 9 
Working Example 8 

At time of producing laminated glass , other than thing 
whichdesignates temperature at time of thermobonding as 80 
deg C laminated glass was produced with as similar to 
Working Example 8. 

particle diameter of sodium salt in interlayer film was 3;mu 
m . 
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[0170] 

mmm 10 



m 



8 



©Sfi£ 100 deg C tLtzZbVlftltUtfoM 8 
[0171] 

itnm s 

Slffi^]8 

30ppnu ^-h«J AttCDtt^gl* 1 1 U 

[0172] 

u±®aiM 8~io fc «kt;ifc*« 5 -e»e>*ifc 

fee 

[0173] 

(i)»»tt(/<»^)K» 

£frl±;tf^X£-20 deg C t? 2 B*W]Jfr»Lfc 

yu-KJl*l4. S»**'J*A< 1 fi*A< 10 
/£<d 10 j&a*eft&o 

a&ttgtf 5mm, «SA< 240g ©/\>T— *VyK 
[0174] 



[0170] 

Working Example 10 
Working Example 8 

At time of producing laminated glass , other than thing 
whichdesignates temperature at time of thermobonding as 100 
deg C laminated glass was produced with as similar to 
Working Example 8. 

particle diameter of sodium salt in interlayer film was 3;mu 
m. 

[0171] 

Comparative Example 5 
Working Example 8 

At time of manufacturing resin , other than modifying 
washing &water wash step a little in short time , it did in same 
way as Working Example 8, produced laminated glass . 

In case of this , as for sodium element content in interlayer 
film which is acquiredas for particle diameter of 30 ppm , 
sodium salt they were 1 1 ;mu m . 

[0172] 

adhesiveness test (pummel test ) and it tested heat resistance 
with method below concerning the Working Example 8-10 
above and laminated glass which is acquired with 
Comparative Example 5. 

Concerning moisture resistance test , it did in same way as 
Working Example 1. 

[0173] 

Appraisal method 

(1) adhesiveness (pummel ) test 

- 2 hours after cooling with 20 deg C, it mounts laminated 
glass in the automatic hammer ring device , hitting does entire 
surface of laminated glass evenly with hammer head , 
itobserves surface area of glass fragment which has deposited 
in interlayer film of laminated glass with visual , contrasting 
with grade sample which is shown in Table 1 , it decides 
adhesion strength (pummel value ). 

As for grade sample , adhesion strength minimum is 1 point , 
maximum 10 -point 10 -point method . 

also, as for automatic hammer ring device which is used, floor 
curved surface formation is donewith curvature of radius 
50mm , hitting effective diameter 5 mm , weight has hammer 
head of 240 g, impact force of hammer head is something 
which can be adjusted with spring threads . 

[0174] 
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(2)RttttKK 

JIS R3205r^t>-tt**5XjlZ*-il\T,f»&*l 
tz^t>^ii=y^ 130 deg C <T>nW£LT\z 2 

liLkOUlM 8-10 Jt&#] 5 OtSft$S 4 

[0175] 
[ft 4] 



(2) heat resistance test 

On basis of JIS R3205 "laminated glass 2 hours after 
leaving, removing the laminated glass which is acquired 
under atmosphere of 130 deg C, you observe the presence or 
absence of foaming with visual . 

Collecting Working Example 8-10 above and result of 
Comparative Example 5 to Table 4 , itshowed. 

[0175] 

[Table 4 ] 
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[0176] 



11 



[0176] 

Working Example 1 1 
Manufacturing (1) resin 

JjEtK 2890g \Z S W-QWiaEL 1700* *r^\t&L 98. In pure water 2890g, hot dissolution it did including poly 
9 ^UVoCDTKUfc:— ;U7;U3— ;U 275g £flQ*.T vinyl alcohol 275g of average degree of polymerization 1700, 
JjDSr§8?Lfco degree of saponification 98.9mole % . 

5J£?&£ 12 deg C irSSIHflyL* 35%<DttS temperature adjustment it did reaction system in 12 deg C, 
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*©&, 45 deg C U 3 B#P B m*#LT 

SJ6**741*s ili((«H!BI=»L-C 30 ^)CDtK 
■eft;tLT*£J£<D n-:7*JU7;i/TtK**l* 

d©£:£©&© pH *3BS LfctC%» pH ill* 5. 
1 -Zfoitzo 

SI=-b^h;uK*«-CBi*L. 50%l£*^©ttt 
I£$I!b£ 60 deg -700mmHg ©flHSHF"? 

— ;u«tfli^?#t=o 

c©«HB©7"fe*-;Hb*i* 65.0 
fc. 

[0177] 

(2)*P B 1IS©©Jt 

±iBJH , je-;u^^5-;i'«8i ioo mmut. 
^TfflSiJtL-ch'jx^uv^'jii— ;ui?-2-i^;u 
^^u-h 40 Mttfc*a*u -Jisx&vm 

BE 4»MK+flW-KI'> AjcfSS^WSfc ICP Hit 
7C^»«T^BT'^SLfc^S>0.7ppm -Cfco 

Tco 

*fc» *MK+©'*-MJ , >A*<DtH t SI* 0.5 
J/ m ^jg-tffc-ofco 

[0178] 

±IB*Fb1M$> WH 2.5mm © 2 ft©7CJ-h# 

^"-h<7L/— ^+T?-600mmHg ©METT'lR3l 
flftHLOO. |5]B#|CSS 60 deg C. E* 5kg/c 
m 2 ©&ttT* 20 »IB»ttE»*fior**3-& 

[0179] 
Sttfl 12 

2890g IC S 1700. 98. 

9 i;u%©jK<je=;u7^3— ;u 275g fctoa/c 

12 deg C IdKftVMfU 35%©£$ 
201g t n-^UT^xt K 148g C 
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keeping this temperature including35% hydrochloric acid 
catalyst 20 lg and n- butyl aldehyde 148g, it precipitated 
reaction product . 

After that, 3 hours keeping reaction system with 45 deg C, 
completingreaction, washing with water of excess (Vis-a-vis 
resin 30 times ), you wash unreacted n- butyl aldehyde and 
sink are. 



said resin passing by drying under atmosphere of 60 deg C, 
-700mmHg , it acquired polyvinyl butyral resin of white 
powder . 

degree of acetal formation of this resin was 65.0 mole % . 



It mixed triethylene glycol di-2-ethylbutanoate 40parts by 
weight as above-mentioned polyvinyl butyral resin lOOparts 
by weight , and plasticizer the compression molding did with 
compression molding machine and acquired interlayer film . 

sodium element content in said interlayer film it was a result 
and 0.7 ppm which quantification are done with ICP light 
emitting elemental analysis device . 

In addition, particle diameter of sodium salt in interlayer film 
was less than 0.5 ;mu m . 



Putting between above-mentioned interlayer film , between 2 
float glass of the thickness 2.5mm , while inserting this into 
rubber bag , in autoclave - suction degassing doing under 
vacuum of 600 mmHg , doing 20 minute thermobonding 
simultaneously with condition of temperature 60deg C, 
pressure 5kg/cm <sup>2</sup>, it produced laminated glass . 



In pure water 2890g, hot dissolution it did including poly 
vinyl alcohol 275g of average degree of polymerization 1700, 
degree of saponification 98.9mole % . 

temperature adjustment it did reaction system in 12 deg C, 
keeping this temperature including35% hydrochloric acid 
catalyst 20 lg and n- butyl aldehyde 148g, it precipitated 



When pH of system at time of this was measured, the pH 
value was 5.1. 

Furthermore dehydration it did with Centorr dewaterer , 
acquired resin of 50%moisture content . 



[0179] 

Working Example 12 
Manufacturing (1) resin 



[0177] 

Production of (2) interlayer film 



[0178] 

Production of (3) laminated glass 
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<DSJg£&ftLT£]£%£ffiaj$1±*:o reaction product . 



%<D'&s £J£&£ 45 deg C T* 3 B#fmft&LT 



^-(D^:,igSiJ(^a§[cStLT30te)CD;Se50 de 

dO«tBg(DT-tr^-";MbS(± 65.0 z E^U%"Cfeo 
[0180] 

(2) +|HJK©ilji 

±fE7Kue^u?^-;u®fi! ioo mftSPt, 

^u-h 40 mm&tzmsL.znsxmm 

7C^^«fSSr^*Lfc^S, lOppm T'fco 
fro 

^.^^IS^CD^r-'J^A^O^Sli 3/i 
[0181] 

(3) ^^^^XOSJig 

±ta+F B 1ffi^, If H 2.5mm CD 2 ft(7)^D-h** 

^■-h^b-^^-e^OOmrnHg CD^ETT*I»3I 
fl&§tLO*^ |HlB#lcSS 60 deg C. E*J 5kg/c 
m 2 CDf^T* 20 #P B 1*&E©£ffoT£fri* 

[0182] 

13 
12 

IcfclvC. 4»»&(D&#T-S£ 60 deg C (D* 
^##r!g*T*£ftLfc$§SL 15ppm Trfeo 



After that, 3 hours keeping reaction system with 45 deg C, 
completingreaction, washing with water of excess (Vis-a-vis 
resin 30 times ), you washed unreacted n- butyl aldehyde and 
you neutralized sink , hydrochloric acid catalyst general 
purpose making use of sodium hydroxide water solution 
whichis a neutralizing agent . 

After that, water wash was done with water of temperature 
50deg C of the excess (Vis-a-vis resin 30 times ), by drying 
passed, polyvinyl butyral resin of white powder was acquired. 



It mixed triethylene glycol di-2-ethylbutanoate 40parts by 
weight as above-mentioned polyvinyl butyral resin lOOparts 
by weight , and plasticizer the compression molding did with 
compression molding machine and acquired interlayer film . 

sodium element content in said interlayer film it was a result 
and 10 ppm which quantification are done with ICP light 
emitting elemental analysis device . 

In addition, particle diameter of sodium salt in interlayer film 
was 3;mu m . 



Putting between above-mentioned interlayer film , between 2 
float glass of the thickness 2.5mm , while inserting this into 
rubber bag , in autoclave - suction degassing doing under 
vacuum of 600 mmHg , doing 20 minute thermobonding 
simultaneously with condition of temperature 60deg C, 
pressure 5kg/cm <sup>2</sup>, it produced laminated glass . 



Putting, other than using water of temperature 60deg C with 
washing afterneutralizing, it acquired interlayer film with as 
similar to all Working Example 12. 

degree of acetal formation of this interlayer film was 65.0 
mole % . 

sodium element content in said interlayer film it was a result 
and 15 ppm which quantification are done with ICP light 
emitting elemental analysis device . 

In addition, particle diameter of sodium salt in interlayer film 



[0182] 

Working Example 13 
Working Example 12 



degree of acetal formation of this resin was 65.0 mole % . 
[0180] 

Production of (2) interlayer film 



[0181] 

Production of (3) laminated glass 
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mtfeofco 
[0183] 



2890g \Z % 1700, ^Xb£ 98. 

9 ^U%CDtKUL^UT;U3-;U 275g £»*T 

12 deg C llSjtHIPU35%<7)i£SS 
ttltt 201g t n-^UTJUxtK 148g i£ft]*.. 

*©SL KJS&£ 45 deg C -C 3 »ia«»LT 
fro 

[0184] 

(2)+IBK(D«Jft 

±E7Kue-;^v-;u*iB ioo km*. 

?*U-h 40 M»£*££U:7UXJ*»« 

RtflBIK*©"i-HJ^A5c*^*SlCP«3llt 
S*»«f8«t?SflLfclS*.0.7ppm Tffco 
fro 

Sfc^lBlHl+ro^HJ^AttflOtt^SI* 0.5 
// m ^5S"Cfeofc e 

[0185] 

±IE+P B E ]f«£ , m& 2.5mm (7) 2 tt<D7P-h# 

*-h£U— :?+~C-600mmHg ©METTiSSI 
BJiaLOO, Rftl^Ml 60 deg C, E* 5kg/c 
m 2 ©JfefTC 20 »|HHH»E»*tT-3T*^-& 

[0186] 

tt±©3S«S0fl ll~14-0»&*lfc*fctt#5XlC 



tZo 



was 4;mu m . 
[0183] 

Working Example 14 
Manufacturing (1) resin 

In pure water 2890g, hot dissolution it did including poly 
vinyl alcohol 275g of average degree of polymerization 1700, 
degree of saponification 98.9mole % . 

temperature adjustment it did reaction system in 12 deg C, 
keeping this temperature including35% hydrochloric acid 
catalyst 20 lg and n- butyl aldehyde 148g, it precipitated 
reaction product . 

After that, 3 hours keeping reaction system with 45 deg C, 
completingreaction, washing with water of excess , you 
washed unreacted n- butyl aldehyde and general purpose you 
neutralized sink , hydrochloric acid catalyst with magnesium 
hydroxide which is a neutralizing agent , furthermore did 
water wash with water of excess , passedby drying, acquired 
polyvinyl butyral resin of white powder . 

[0184] 

Production of (2) interlayer film 

It mixed triethylene glycol di-2-ethylbutanoate 40parts by 
weight as above-mentioned polyvinyl butyral resin lOOparts 
by weight , and plasticizer the compression molding did with 
compression molding machine and acquired interlayer film . 

sodium element content in said interlayer film it was a result 
and 0.7 ppm which quantification are done with ICP light 
emitting elemental analysis device . 

In addition, particle diameter of sodium salt in interlayer film 
was less than 0.5 ;mu m . 

[0185] 

Production of (3) laminated glass 

Putting between above-mentioned interlayer film , between 2 
float glass of the thickness 2.5mm , while inserting this into 
rubber bag , in autoclave - suction degassing doing under 
vacuum of 600 mmHg , doing 20 minute thermobonding 
simultaneously with condition of temperature 60deg C, 
pressure 5kg/cm <sup>2</sup>, it produced laminated glass . 

[0186] 

It tested heat resistance with method below concerning 
laminated glass which isacquired with Working Example 
11-14 above. 

Concerning moisture resistance test , it did in same way as 
Working Example 1 . 
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affiOKBtVlcWIlB lg £A*U 150 deg C tf> 

Bl±©*Jt« 1 1-14 5 lcSi:tf)T* 

Lfr 0 

[0188] 

Ms] 
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However, only moisture resistance test executed Working 
Example 14. 

[0187] 

Appraisal method 
(1) heat resistance test 

You inserted resin lg in conventional test tube , 60 minutes 
heated in oil bath ofl 50 deg C, observed presence or absence 
of deterioration of resin . 

Collecting result of Working Example 11-14 above to Table 
5 , it showed. 

[0188] 

[Table 5 ] 
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[0189] 

mmm 15 

(l)^flgCDHSi 

m& 2890g IC % 1700, 98. 

9 =E;i/%. BK^HJ^Ad« 0.1 

Ulf-;U7^=l— ;U 275g **D^TJDa»»L 



[0189] 

Working Example 1 5 
Manufacturing (1) resin 

In pure water 2890g, hot: dissolution it did including poly 
vinyl alcohol 275g of average degree of polymerization 1700, 
degree of saponification 98.9mole % , sodium acetate content 
0.1 weight %. 



ELfcl&t 12 deg C ICSJSfBSSL* 35%<DJ£|fc temperature adjustment it did reaction system in 12 deg C, 
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tttt 201g t n-^;U7;UxtK 148g £JQ?L C 



*<D'&. ELZ%£ 45 deg C T* 3 f$f!f]£}#LT 
fifc£SS7*t** «W©7K(ttfIiK»LT 30 fS) 



■©7**— JUbfcl* 65 ^E;u%-cfeo 



fee 

[0190] 

(2)*|BIK«)»Jt 

±E*'je-JU^7-;H»llB 100 tttte, 
pTffl»I4:LT:hUx^b>yiJa-^5?-2-xy;u 
?^U-h 40 Mffl££E£U 

[0191] 

3ISfc« 16 

¥$B£j£ 1700. 98.9 VfUtT 

HJ^i^tf* 0.4 Ht%<D#iJtf -yU7;i/3— 
;U 275g SttfflLfcZtJa*H4. HlkM 15 
*lCLT+mii*»fc. 

co>+IWiK(D7i2*— ;ufcJtii65.o^;i/%-efc 

Ofc. 

» + |iniBI+O^HJ^A7c3lE*=&**ICP«* 
5c*#tf SS**£*Lfctt!IL 13ppm T-ifco 

[0192] 

mmm n 

2890g l=, 1700, >r><b£ 98. 

9 o.i aa%o)7K 

'Jfx;U7;U3— ;U 275g **DK.Tft3S5§«L 

£JE&£ 12 deg C (CfflSfHttL, 35%0)£^ 
M1& 201g £ n-^;U7JU-rtK 148g 



keeping this temperature including35% hydrochloric acid 
catalyst 20 lg and n- butyl aldehyde 148g, it precipitated 
reaction product . 

After that, 3 hours keeping reaction system with 45 deg C, 
completingreaction, washing with water (Vis-a-vis resin 30 
times ) of excess , you washed unreacted n- butyl aldehyde 
and after neutralizing sink , hydrochloric acid catalyst general 
purpose making use of sodium hydroxide which is a 
neutralizing agent , furthermore you washed with water of 
excess ,it passed by drying, acquired polyvinyl butyral resin 
of white powder . 

degree of acetal formation of this resin was 65 mole % . 



[0190] 

Production of (2) interlayer film 

It mixed triethylene glycol di-2-ethylbutanoate 40parts by 
weight as above-mentioned polyvinyl butyral resin lOOparts 
by weight , and plasticizer the compression molding did with 
compression molding machine and acquired interlayer film . 

sodium element content in said interlayer film it was a result 
and 8 ppm which quantification aredone with ICP light 
emitting elemental analysis device . 

[0191] 

Working Example 16 

Other than thing which uses poly vinyl alcohol 275g of 
average degree of polymerization 1700, degree of 
saponification 98.9mole % , sodium acetate content 
0.4weight %, interlayer film wasacquired to similar to 
Working Example 15. 

degree of acetal formation of this interlayer film was 65.0 
mole % . 

sodium element content in said interlayer film it was a result 
and 13 ppm which quantification are done with ICP light 
emitting elemental analysis device . 

[0192] 

Working Example 17 
Manufacturing (1) resin 

In pure water 2890g, hot dissolution it did including poly 
vinyl alcohol 275g of average degree of polymerization 1700, 
degree of saponification 98.9mole % , sodium acetate content 
0.1 weight %. 

temperature adjustment it did reaction system in 12 deg C, 
keeping this temperature including35% hydrochloric acid 
catalyst 20 lg and n- butyl aldehyde 148g, it precipitated 
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45 deg C V 3 tifffl&ftLX 

£«£S7a?it. mmcj>*(mn\~ttLT 30 {&) 

c©WK©7-t*— ;Hb*ii 65 ^;u%-efco 
1t. 

[0193] 

(2)*Po^ffi0)tijg 

±B#'je=;u**9-JHini 100 Kftttfc. 

?*u-k 40 «*»tsa^L. ^ux*»a 

5c*»«f8«-CS*LfclS». 2ppm -Cfeofco 



[0194] 

itte^J is 

K * CD^HJ Atc»^#»$ icp 



±fEH*S0i] 15-18 T?#6*lfc*l«fll«ffll^T, 

umi ii t®&L<j>mimmi> at*, mmm 1 



[0195] 
[£ 6] 



reaction product . 

After that, 3 hours keeping reaction system with 45 deg C, 
completingreaction, washing with water (Vis-a-vis resin 30 
times ) of excess , you washed unreacted n- butyl aldehyde 
and after neutralizing sink , hydrochloric acid catalyst making 
use of magnesium octanoate which is a neutralizing agent , 
furthermore you washed with water of excess , it passedby 
drying, acquired polyvinyl butyral resin of white powder . 

degree of acetal formation of this resin was 65 mole % . 
[0193] 

Production of (2) interlayer film 

It mixed triethylene glycol di-2-ethylbutanoate 40parts by 
weight as above-mentioned polyvinyl butyral resin lOOparts 
by weight , and plasticizer the compression molding did with 
compression molding machine and acquired interlayer film . 

sodium element content in said interlayer film it was a result 
and 2 ppm which quantification aredone with ICP light 
emitting elemental analysis device . 

[0194] 

Working Example 18 

Other than thing which uses ethylene oxide as neutralizing 
agent of hydrochloric acid catalyst ,interlayer film was 
acquired to similar to Working Example 17. 

degree of acetal formation of this interlayer film was 65 
mole % . 

sodium element content in said interlayer film it was a result 
and 2 ppm which quantification aredone with ICP light 
emitting elemental analysis device . 

moisture resistance test which is similar to heat resistance test, 
and Working Example 1 which aresimilar to Working 
Example 1 1 making use of interlayer film which is acquired 
withabove-mentioned Working Example 15-18, was done, 
result was shown in the Table 6 . 

[0195] 

[Table 6] 



Page 56 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1999343152A 



1999-12-14 





*J6« 


1 ^ 


1 R 


1 7 


1 8 


#■ h 'J $ A£»! (11%) 


O.i 


0.4 


0.1 


0.1 




8 


13 


2 


2 




0.6 


2 


0.5> 


0.5> 




ft I 


RM 

ft L 


IM 

ftl 


ft I 


(%) 


19 


35 


11 


10 




0 


0 


0 


O 



[0196] 

m&m 19 

(l^Utf-^T-fe^-^HBIBOBIKtt* 2890g 
IC, 1700, i^bJ£98.9*;U%a)* 0, J 

e-;u7;uu-;u 275g fcto*Tft»jM*Lfc. 

12 deg C IwSJSfflJilSL, 35 fi*%<D 
^KttJS 201g t n-^UTJUxtK 148g £}JD 

45 deg C T* 3 «HBJ«#l/C 
n-3^;U7;i/^tK£&l^U £g*ftll**£2l 



[0196] 

Working Example 19 

In manufacturing pure water 2890g of (1) polyvinyl acetal 
resin , hot dissolution it did including poly vinyl alcohol 275g 
of average degree of polymerization 1700, degree of 
saponification 98.9mole % . 

temperature adjustment it did reaction system in 12 deg C, 
keeping this temperature including hydrochloric acid catalyst 
20 lg and n- butyl aldehyde 148g of 35 weight %, it 
precipitated reaction product . 

After that, 3 hours keeping reaction system with 45 deg C, 
completingreaction, washing with water of excess , you 
washed unreacted n- butyl aldehyde and general purpose you 
neutralized sink , hydrochloric acid catalyst with sodium 
hydroxide water solution which is a neutralizing agent , 
furthermore passed by 2 hours water washing and drying with 
water of excess ,acquired polyvinyl butyral resin of white 
powder . 
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MSB. 1700, ¥-i%3*?-Mt& 64 ^;u%, 
»#7-fe*;uS* i *;u%)ioo fipicsu 

T^v^A 0.08 9$S2nU 5**»y 

deg C-C30»IB^UXJ*»U¥1SUI 
H 0.76mm ©*^-&*TXffl + IBK*fffc 0 



£111 10ppm^hU^A*(Dtt^ai4 1/im 

^stfiifT«inia-*-f*>ii*»«fSit(T 

OF-SIMS)*fflt^Ta*LfciC:5.0.9/im "Cft 
[0198] 

WflA*&aW«E7D— 30cm x $ 30c 
mx ®£ 3mm)Tj*^&*K Cfltlf A/<?yrt 
ICAtl. 20torr O Jtffi*-C 20 #IHKftLfcflL 
RJKLfc***- ?>f::»U S&d 90 deg C 
T? 30 #m«}#LOO Kffi^UZLfc. 



X7-at-h^L/-^+tSS 135 deg C, 
E* 12kg/cm 2 ©ft#-e20»|B|*E»tfTl\ 

[0199] 

20 

V£m&mtLX.*Wy&'?'?*is*?<L 0.08 
^©tt^yic,^7h J r*>^^^v^A 0.09 
tt£StoLfcCfcJ2WI*S?ftfl 19 tra*lcL 

«-r*T^*5/^Att©tt^a**jt« 19 1 
mm^LxmfeLtztzz. 0.5 0 m xfcofc 0 
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As for even degree of butyral formation of this resin as for 64 
mole % , residual acetyl groups quantity it was 1 mole % . 

[0197] 

Production of (2) inter! ayer for laminated glass 

polyvinyl butyral resin which is acquired at description above 
(average degree of polymerization 1700, even degree of 
butyral formation 64mole % , residual acetyl groups 
quantitative 1 mole % ) vis-a-vis 100 parts , as plasticizer it 
added magnesium octanoate 0.08 section as triethylene glycol 
di-2-ethylbutanoate 40 section,and adhesiveness regulator 30 
minute compression molding it did with 150 deg C melt 
mixing after doing,making use of compression molding 
machine to fully with mixing roller , acquired the interlayer 
for laminated glass of average film thickness 0.76mm . 

As for sodium content in interlayer for laminated glass which 
it acquires as for particle diameter of 10 ppm , sodium salt it 
was l;mu m . 

In addition, when particle diameter of magnesium salt which 
exists in interlayer film wasmeasured making use of 
time-of-flight type secondary ion mass spectrometry device 
(TOF-SIMS ), they were 0.9;mu m . 

[0198] 

Production of (3) laminated glass 

interlayer for laminated glass which is acquired at description 
above, while from both sides inserting inserting , this into 
rubber bag with transparent float glass (Vertical 30 cm X side 
30 cm X thickness 3mm ), 20 minute outgassing afterdoing, 
while outgassing it is done moving to oven with degree of 
vacuum of 20 torr , furthermore 30 minute keeping with 90 
deg C vacuum press itdid. 

this requiring, laminated glass which preparatory pressure 
bonding is done, in air type autoclave it did main pressure 
bonding of 20 min with condition of temperature 135deg C, 
pressure 12kg/cm <sup>2</sup>, acquired laminated glass . 

[0199] 

Working Example 2 0 

At time of producing interlayer for laminated glass , as 
adhesiveness regulator . other than thingwhich adds 
magnesium neodecanoate 0.09 section in place of magnesium 
octanoate 0.08 section, interlayer for laminated glass and 
laminated glass were acquired with as similar to Working 
Example 19. 

When it measured particle diameter of magnesium salt which 
exists in interlayer for laminated glass which is acquired at 
description above in same way as Working Example 19,they 
were 0.5;mu m . 
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[0200] 

mmm 21 



ffliottfry lz % ttfcv^S/^A 0.04 asJa 

Ltzztututmmm 19 ti^^Lr, 



[0201] 
HfiSfll 22 

liHfiS#J 19 irPl^lcLT^ 1700, 

x.mmm 19 x^b^f^je-;^^-^ 
tan 100 aj(Dft^yic,±i£T^#btifc7Hue 

~;u:?^~;H§t!li 100 Sf$£ffli\ ft»*lSS 

mtLXOt^^MR^^f?^ 0.08 

apL*^ofcci:Bmii**« 19 tmmzL 
Xs Gttttxm+wm&xtttitiSvxt 

A&CD&^-gli 0.5 JU m TkffiXfo-otzo 

£HfflS0!i 19 tPI«lCL-CaSLfci:C?>,2^m 
Tffcofco 

[0202] 
StlKfl 23 

^liHSSW 19 tpmicur. 170 
0. TO?*^— JMbflE 64 qEJU%, imTtt 



[0200] 

Working Example 2 1 

At time of producing interlayer for laminated glass , as 
adhesiveness regulator , other than thingwhich adds 
magnesium chloride 0.04 section in place of magnesium 
octanoate 0.08 section, interlayer for laminated glass and 
laminated glass were acquired with as similar to Working 
Example 19. 

When it measured particle diameter of magnesium salt which 
exists in interlayer for laminated glass which is acquired at 
description above in same way as Working Example 19,they 
were 2;mu m . 

[0201] 

Working Example 2 2 

At time of producing polyvinyl acetal resin , as neutralizing 
agent , other than thingwhich uses basic magnesium carbonate 
in place of sodium hydroxide water solution , polyvinyl 
butyral resin of white powder of average degree of 
polymerization 1700, even degree of butyral formation 
64mole % , residual acetyl groups quantitative 1 mole % was 
acquired with as similarto Working Example 19. 

Next, in place of polyvinyl butyral resin 100 parts which is 
acquired with Working Example 19 at thetime of producing 
interlayer for laminated glass , other than thing which does 
not add magnesium octanoate 0.08 section making use of 
polyvinyl butyral resin 100 parts which is acquired 
atdescription above, as adhesion strength regulation agent 
interlayer for laminated glass and laminated glass were 
acquiredwith as similar to Working Example 19. 

As for sodium content in interlayer film as for particle 
diameter of 0.7 ppm , sodium salt it was a less than 0.5 ;mu 
m. 

When it measured particle diameter of magnesium salt which 
exists in interlayer film insame way as Working Example 19, 
they were 2;mu m . 

[0202] 

Working Example 2 3 

At time of producing polyvinyl acetal resin , as neutralizing 
agent , other than thingwhich uses magnesium hydroxide 
aqueous solution in place of sodium hydroxide water 
solution , polyvinyl butyral resin of white powder of average 
degree of polymerization 1700, even degree of butyral 
formation 64mole % , residual acetyl groups quantitative 1 
mole % was acquired with as similarto Working Example 19. 

Next, in place of polyvinyl butyral resin 100 parts which is 
acquired with Working Example 19 at thetime of producing 
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-;i/?^-;u«f» 100 ft**HB 

ffltLTO^*>»T^>^A 0.08 £P£i£ 
JBLft^ofcCfcJil*H***«l 19 tmflHcL 

0.7ppm.^-HJ^A«(Dtt?- 

[0203] 
ItttIM 6 

tt«*»tLT, ^^H^y+^^A 0.08 
M«Hc**L«t^Mfcvy*2/^A 0.04 

««^*^A»OWgiMMI 19 £ 



[0204] 
tt*«7 

ttB*«ltLT,*^*>llTy*^^A 0.08 
««{C**Lltl«ifc"7y**>^A 0.04 SCfi. 

tfftflX Wtt»-cfcft»»o.o5 ateSinLfcc 



[0205] 

19 

-23 6 atf 7 -e»&*ifc*t5-&* 

Icl/Cfrafc. 

«to$sai±s 7 icstrtfcy-efcofc. 

[0206] 



interlayer for laminated glass , other than thing which does 
not add magnesium octanoate 0.08 section making use of 
polyvinyl butyral resin 1 00 parts which is acquired 
atdescription above, as adhesion strength regulation agent 
interlayer for laminated glass and laminated glass were 
acquiredwith as similar to Working Example 19. 

As for sodium content as for particle diameter of 0.7 ppm , 
sodium salt it was a less than 0.5 ;mu m . 

When it measured particle diameter of magnesium salt which 
exists in interlayer film insame way as Working Example 19, 
they were 2.5 ;mu m . 

[0203] 

Comparative Example 6 

At time of producing interlayer for laminated glass , as 
adhesiveness regulator , in place of the magnesium octanoate 
0.08 section, other than thing which adds magnesium acetate 
0.04 section whichit is difficult to melt in polyvinyl butyral 
resin and plasticizer interlayer for laminated glass and the 
laminated glass were acquired with as similar to Working 
Example 19. 

When it measured particle diameter of magnesium salt which 
exists in interlayer for laminated glass which is acquired at 
description above in same way as Working Example 19,they 
werel0;mum. 

[0204] 

Comparative Example 7 

At time of producing interlayer for laminated glass , as 
adhesiveness regulator , in place of the magnesium octanoate 
0.08 section, other than thing which adds butanoic acid 0.05 
section whichis a magnesium acetate 0.04 section and a short 
chain organic acid which it is difficult to melt in polyvinyl 
butyral resin and plasticizer interlayer for laminated glass and 
laminated glass were acquired with assimilar to Working 
Example 19. 

When it measured particle diameter of magnesium salt which 
exists in interlayer for laminated glass which is acquired at 
description above in same way as Working Example 19,they 
were 4;mu m . 

[0205] 

Working Example 19 

- It did moisture resistance test of interlayer for laminated 
glass which is acquired with 23 and the Comparative Example 
6 and 7 in same way as Working Example 1. 

Result was as shown in Table 7 . 

[0206] 
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[0207] 

9-23 0#W*?Xtti*lfcB»»Lfc t 



« 6 &t/ 7 ©S;b-&#7Xli»SttA<»fro 
[0208] 

mmm 24 



[0207] 

As been clear from Table 7 , laminated glass of Working 
Example 19-23 showed moisture resistance which is superior 
with this invention . 

Vis-a-vis this, laminated glass of Comparative Example 6 and 
7 where particle diameter of magnesium salt which exists in 
laminated glass interlayer film exceeds 3;mu m moisture 
resistance was bad. 

[0208] 

Working Example 2 4 
Synthesizing & manufacturing 
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7K 2900 MSIU ¥$fi£Jt 1700 T*wtm 9 
9.2 =E)V%<D7$*)\Z-)\,7)^-)l> 198 MSP 

(\z-)iT)i^-)i 4.5 =E)ite%m)$mw%im 

tt£&fo%\Z&ifeL.mWLUtfh95 deg ClZ 

Z(D%fc$:30 deg Clcft^U 35fi»%£g?2 
08 BfiSfJ(2.1 ^ ;U)<t n-^UT^tK 152 S 
agp(2.i^u)^in^,*i^;^;a^2 deg CIC 

fflliA<ffiaiLfc&,$S£ 30 deg C KHSL 
T 5 B#Pb1<£8U:o 

^Ur^.^TK^HJ^A 156 Sft«P(l. 

?=7-Mt& 65 ^^cDtfutxju:^--^ 



A#«£ ICP ^»«faicJ;y5Bi|SL^<tC 
50ppm Tffcofco 

ThMJ^AigO&^SIi. 12//mT*fcof- 0 

[0209] 

mm ioo s«b, h'jx^u>^'jzi-;ui;-2-x 

K 0.05 MSIk 2-x^;UB§iT7?*v^ A 0.04 

fi*aj,ai/s^ttvUzi->^^ o.o5 m 

fc«ltfc*:/U*ja»«CT 150 deg C, 120k 
g/cm 2 ©ft#1? 30 #mzr\s*f$.W*Ls JS£ 0.8m 

[0210] 

[<b 7] 



While supplying poly vinyl alcohol 198parts by weight (vinyl 
alcohol 4.5mole equivalent amount ) of degree of 
saponification 99.2mole % to stirrer-equipped reactor with 
(Synthesis of polyvinyl butyral resin ) deionized water 
2900parts by weight , average degree of polymerization 1700, 
agitating heating to 95 deg C, it melted. 

It cooled this solution in 30 deg C, lowering liquid 
temperature to 2 deg C next 35 weight %hydrochloric acid 
208parts by weight (2. 1 mole ) with including n- butyl 
aldehyde 152parts by weight (2.1 mole ), it kept this 
temperature , after the polyvinyl butyral resin precipitated, 
temperature rise doing liquid temperature in 30 deg C, 5 hours 
itkept. 

After keeping, it neutralized including sodium hydrogen 
carbonate 156parts by weight (1 .8 mole ), did water washing 
and drying and acquired polyvinyl butyral resin of degree of 
butyral formation 65mole % . 

When sodium content of polyvinyl butyral resin which it 
acquires was measured due to the ICP photoemission analysis 
method , they were 50 ppm . 

particle diameter of sodium salt was 12;mu m . 

[0209] 

(Production of resin film ) it supplied polyvinyl butyral resin 
lOOparts by weight , triethylene glycol di-2-ethylbutanoate 
40parts by weight , ethylenediamine tetraacetic acid 0.05parts 
by weight , 2- ethylbutyric acid magnesium 0.04parts by 
weight , and modified silicone oil 0.05parts by weight which 
are acquired to the mixing roller , kneaded and with 
compression molding machine 30 minute compression 
molding it did kneaded substance which isacquired with 
condition of 150 deg C, 120kg/cm <sup>2</sup>, acquired 
resin film of thickness 0.8mm . 

moisture resistance test which is similar to Working Example 
1 concerning resin film which itacquires, was done. 

Furthermore, those which are displayed with 
below-mentioned Chemical Formula as modified silicone oil , 
were used. 

[0210] 

[Chemical Formula 7 ] 
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[0211] 

mmm 25 

x^U>5/T5>B3B» 0.05 MttflttfrU 
(=,-9-U^^7;UxtK0.08aa»$ffll^fc^t 
Bl*Hi. KtfeiM 24 tH«lcLT«IIS«S», If 

[0212] 
HJfi^J 26 

X?b>S?7S:/nlHfc 0.05 MMKDftfeU 

iz, vzl^k 1.0 aftsp^fflt^fcdteini*, s 

tttt 24 £mttl=LT»»K£«k If ffiLfco 
[0213] 

mmm 21 

x^u>vTs>eg^ 0.05 a»«a>tfcby 
iz s i,io-7x^>hqu> 0.03 aasp^ffli^fcc 

IfffiLfco 

8 IZRLfc. 

[0214] 

mm 28 

x^u^i/TsvEaBB 0.05 aa»©tt*?y 

lc % 7-feT;U7-feh> 0.3 KM£fflkifcCl:)Sl 
ni*. 24 fcHfclcLTff BBBIfcfl. ffFfS 

[0215] 



[0211] 

Working Example 2 5 

Other than thing which uses salicyl aldehyde 0.08parts by 
weight in place of ethylenediamine tetraacetic acid 0.05parts 
by weight , youobtained resin film to similar to Working 
Example 2 4, appraised. 

Result was shown in Table 8 . 

[0212] 

Working Example 2 6 

Other than thing which uses oxalic acid l.Oparts by weight in 
place of ethylenediamine tetraacetic acid 0.05parts by weight , 
youobtained resin film to similar to Working Example 2 4, 
appraised. 

Result was shown in Table 8 . 
[0213] 

Working Example 2 7 

Other than thing which uses 1 and 10 -phenanthroline 
0.03 parts by weight in place of ethylenediamine tetraacetic 
acid 0.05parts by weight ,you obtained resin film to similar to 
Working Example 2 4, appraised. 

Result was shown in Table 8 . 

[0214] 

Working Example 2 8 

Other than thing which uses acetylacetone 0.3 parts by weight 
in place of ethylenediamine tetraacetic acid 0.05parts by 
weight , youobtained resin film to similar to Working 
Example 2 4, appraised. 

Result was shown in Table 8 . 

[0215] 

Comparative Example 8 
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x^U>v7S;>raiti£ 0.05 MflteffifflLfc 

fr^tzztunit. mmm 24 mmzixmm 

[0216] 

lc,7-tzh> 0.1 assp^ffli^rctianiis $ 
ttfl 24 tmrnzLzmmmzm. »«Lfc. 

[0217] 
HE 8] 



Other than thing which does not use ethylenedi amine 
tetraacetic acid 0.05parts by weight , you obtained the resin 
film to similar to Working Example 2 4 S appraised. 

Result was shown in Table 8 . 

[0216] 

Comparative Example 9 

Other than thing which uses acetone 0. 1 parts by weight in 
place of ethylenediamine tetraacetic acid 0.05parts by weight , 
youobtained resin film to similar to Working Example 2 4, 
appraised. 

Result was shown in Table 8 . 

[0217] 

[Table 8 ] 
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[0218] 

mmm 29 

(\)tfi)£-)l7*$-)\>®m<Dm®ffi* 2890g 
\Z S W-tym^fS. 1700, ^->ftS98.9^;U%<D7t« 
Ulf-^T^a— ;U 275g £toATiraS»«?L 

fee 

12 deg C |ZS*H»L.35 fi*%£ 
tttttt 201g t n-^iUT^xt K 148g tttA, 

£J£&£ 45 deg C T? 3 KIDflMUT 
n-^;i/7^T tKftl^StL. tttttttt&Affl 

co^BicD¥^^^-;MbSii64 : E;u%, a 



[0218] 

Working Example 2 9 

In manufacturing pure water 2890g of (1) polyvinyl acetal 
resin , hot dissolution it did including poly vinyl alcohol 275g 
of average degree of polymerization 1700, degree of 
saponification 98.9mole % . 

temperature adjustment it did reaction system in 12 deg C, 
keeping this temperature including 35 weight %hydrochloric 
acid catalyst 20 lg and n- butyl aldehyde 148g, it precipitated 
reaction product . 

After that, 3 hours keeping reaction system with 45 deg C, 
completingreaction, washing with water of excess , general 
purpose itneutralized unreacted n- butyl aldehyde washing 
sink , hydrochloric acid catalyst with sodium hydroxide water 
solution which is a neutralizing agent ,furthermore passed by 
2 hours water washing and drying with water of excess , 
acquired polyvinyl butyral resin of white powder . 

As for even degree of butyral formation of this resin as for 64 
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[0219] 

it 1700. ¥*9:?^-;MbJ£64^i/%, «S7 
■fe*A>H* l ^ ;u%)100 tflcStU pTM^JtL 

o fit. &xf % £$i££LTKxv;u*>tf 

*>■ 0.75 SP<k7S>i:LTv^;U^^;U7 

niffi«[Lfcak^uxrit»«*fflt^r iso de g 

C T* 30 #IB^U*jjWU ¥4WV 0.76mm <D 



jMif ft i=ckyasLfctc5. 5o P pm -efcofc. 

OF-SIMS)£Jfll*TM£Lfci:C:?> 4//m T'fco 
[0220] 

(3)£frt*#?*fl>S& 

^X(JK 30cm x ffi 30cm x H£ 3mm)"Cft*K C 
*t*=f A/<^rtlCAtt, 20torr 20 
*J«mLfcgL Hft»Lfc£* 90 deg C Ot 
-?>l::»U 361-80 deg CT^OflfslftftL 

XT—**— K^U-^+t?fiS 135 deg C, 
12kg/cm 2 ©Jftfr-C20»IB*»»tfTl\ 



Lfc. 

[0221] 



30 

HfcLTKx^l^O-lf^X^*>B 0.75 (O 
«*5yic*^>K 0.30 ffl£SinU7£>i:L 

xs?^^*^^;u7s> o.i3 sa>ft^yicx 

v;U75> 0.35 •£ BttLfcCtBini*. HJfi 
#J 29 <h«CLTt§t!ilSi£t#, ffffUc&ft* 
g 9 leScLfc. 



mole % , residual acetyl groups quantity it was 1 mole % . 
[0219] 

Production of (2) interlayer for laminated glass 

polyvinyl butyral resin which it acquires (average degree of 
polymerization 1700, even degree of butyral formation 
64mole % , residual acetyl groups quantitative 1 mole % ) 
vis-a-vis 100 parts , as plasticizer as triethylene glycol 
di-2-ethylbutanoate 40 section, and organic acid it added 
dimethyl octy lamine 0. 1 3 part as dodecy lbenzene sulfonic 
acid 0.75 section, and amine 30 minute compression molding 
it did with 150 deg C satisfactory melt mixing afterdoing, 
making use of compression molding machine with mixing 
roller , acquired interlayer for laminated glass of average film 
thickness 0.76mm . 

When sodium content of interlayer film which it acquires was 
measured due to the ICP photoemission analysis method , 
they were 50 ppm . 

In addition, when particle diameter of sodium element which 
exists in interlayer film wasmeasured making use of 
time-of-flight type secondary ion mass spectrometry device 
(TOF-SIMS ) they were 4;mu m . 

[0220] 

Production of (3) laminated glass 

Making use of above-mentioned interlayer film , from both 
sides puttingbetween with transparent float glass (Vertical 30 
cm X side 30 cm X thickness 3mm ), while inserting this into 
rubber bag , 20 minute outgassing after doing, while 
outgassing it is done moving to oven of90 deg C with degree 
of vacuum of 20 torr , furthermore 30 minute keeping with80 
deg C vacuum press it did. 

this requiring, laminated glass which prebonding is done, in 
air type autoclave it did main adhesion of 20 min with 
condition of temperature 135deg C, pressure 12kg/cm 
<sup>2</sup>, acquired laminated glass . 

moisture resistance test was done in same way as Working 
Example 1 concerning laminated glass interlayer film which it 
acquires, result was shown in Table 9 . 

[0221] 

Working Example 30 

octanoic acid 0.30 section was added in place of 
dodecy lbenzene sulfonic acid 0.75 section at timeof 
producing interlayer for laminated glass , as organic acid , 
other than thing which adds decyl amine 0.35 section in place 
of dimethyl octylamine 0.1 3 part as amine , resin film 
wasobtained to similar to Working Example 2 9, result which 
is appraised wasshown in Table 9 . 
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[0222] 
Hffi«31 

»tLTK7 i S/;u'<>-if>x;u*>K 0.75 gpa> 
29 fcn»l=LT»36LfcfcC5 

2jUmT*feofr G 
[0223] 

ttmm 10 

i*. mmm 29 M«i:Ltmitii« ml 
ft^a^^itw 29 tHancLraiSLfctwi 

20^mt?fcofc o 
[0224] 
tt«« 11 

ffi©*«lte75>£StoLfc*^fccfci: % ft 
»B#IW* 2 B#F B 1frb 3 ttlHlc*SLf=Ctian 
I*. 5li&#J 29 fcnfflcLTttMKft. »«L 
fcft*£*9IC*Lfc. 

£g§J£0!i 29 iK»lcLrfflSLfci:C% 30ppm 

^hu^as*©^ 29 tmmzL 

[0225] 

im 9] 



When it measured particle diameter of sodium element which 
exists in interlayer film which it acquires in same way as 
Working Example 2 9 they were 5;mu m . 

[0222] 

Working Example 3 1 

Other than thing which adds di (2 -ethylhexyl ) phosphoric 
acid 0.20 section in place of dodecylbenzene sulfonic acid 
0.75 section at time of producing interlayer for laminated 
glass , as organic acid ,resin film was obtained to similar to 
Working Example 2 9, result which isappraised was shown in 
Table 9 . 

When it measured particle diameter of sodium element which 
exists in interlayer film which it acquires in same way as 
Working Example 2 9 they were 2;mu m . 

[0223] 

Comparative Example 10 

At time of producing interlayer for laminated glass , organic 
acid of dispersant and otherthan thing which does not add 
amine obtained resin film tosimilar to Working Example 2 9, 
showed result which is appraised in the Table 9 . 

When it measured particle diameter of sodium element which 
exists in interlayer film which it acquires in same way as 
Working Example 2 9 they were 20;mu m . 

[0224] 

Comparative Example 1 1 

At time of producing interlayer for laminated glass , organic 
acid of dispersant and thingand washing time which do not 
add amine other than thing whichfrom 2 hours is modified in 
3 hours , resin film was obtained to similarto Working 
Example 2 9, result which is appraised was shown in Table 9 . 

When it measured sodium content which exists in interlayer 
film which it acquiresin same way as Working Example 2 9 
they were 30 ppm . 

When it measured particle diameter of sodium element in 
same way as Working Example 2 9 they were I3;mu m . 

[0225] 

[Table 9 ] 
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[0226] 

nmm 32 

7K 2900 MSfk ¥£)S£J£ 1700 Vr>it& 9 

9.2 : E;u%a>7Kutf-^7;u3— ;u 198 asai 
(lf-iU7^a-/b 4.5 *;HSS»)£Si#i&M 

«#KIt»l=*«Uffl*Lft3i«695 deg CIC 

C©»*t30' deg CIOfr»U35a*%tt»l 
96 fi*SB(1.9 ^ iU)t n-^UT^UxtK 152 S 

4OT(2.i*;u)£tox.*i*T?#fi£2 deg cir 

»»A<«ttiLfctt.»S* 30 deg C |:JHL 



[0226] 

Working Example 32 
Synthesizing & manufacturing 

While supplying poly vinyl alcohol 198parts by weight (vinyl 
alcohol 4. 5 mole equivalent amount ) of degree of 
saponification 99.2mole % to stirrer-equipped reactor with 
(Synthesis of polyvinyl butyral resin ) deionized water 
2900parts by weight , average degree of polymerization 1700, 
agitating heating to 95 deg C, it melted. 

It cooled this solution in 30 deg C, lowering liquid 
temperature to 2 deg C next 35 weight %hydrochloric acid 
196parts by weight (1.9 mole ) with including n- butyl 
aldehyde 152parts by weight (2.1 mole ), it kept this 
temperature , after the polyvinyl butyral resin precipitated, 
temperature rise doing liquid temperature in 30 deg C, 5 hours 
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x 5 ^mmuzo 

ffi^Lfc^.m^TK^hu^A 147 smki. 

A^K ICP §£ftfttiT&\Z&i)mmLtztZ 
bs 50ppm "Cfe^fco 

[0227] 

m ioo Mgp> h'jx^u>>fj3->iui;-2-x 
^;u^u-h4oaaai, p-h^y^t^M 
0.43 msb, ^**>;ut5> 0.23 msp 

S***^UXja»«ZT 150 deg C, 120kg/c 
m 2 <D§kftX 10 fl«?UXJ*»U 0.8mm 

L-CM&fcttWBttfiofc. 
[0228] 

xtkfii 33 

/\^ri/^75> 0.23 M»<0ttfryi:: % xh^x 
*s)U7S> 0.49 M»*«l^fcCfctt*H*, H 
ffifl 32 £H«fcLTttffil«*». ffflBLfc. 

tsas* 10 icSLfc. 

[0229] 

Hffitffl 34 

x i/JWOH 0.75 MMtefflnfc 

ctUWIi, SiSfll 32 tra«l=LT«HBKS 

10 ir^Lfco 

[0230] 
3S«5<»35 

P -K;ux>/UU/tC/$ 0.43 Mftk&tf^* 
v;U7S> 0.23 KtS/^ 
0.15 Sfttf « fttf .-rS/JU7 

0.07 m*«£ffli*fcc:iBirtii. sus^j 32 



itkept. 

After keeping, it neutralized including sodium hydrogen 
carbonate 147parts by weight (1.7 mole ), did water washing 
and drying ,acquired polyv inyl butyral resin of degree of 
butyral formation 65 mole % . 

When sodium content of polyvinyl butyral resin which it 
acquires was measured due to the ICP photoemission analysis 
method , they were 50 ppm . 

In addition, particle diameter of sodium salt was 12;mu m . 
[0227] 

(Production of resin film ) it supplied polyvinyl butyral resin 
lOOparts by weight , triethylene glycol di-2-ethylbutanoate 
40parts by weight , p-toluenesulfonic acid 0.43parts by 
weight , and hexyl amine 0.23parts by weight which are 
acquired to the mixing roller , kneaded and with compression 
molding machine 10 min compression molding it did kneaded 
substance which isacquired with condition of 150 deg C, 
120kg/cm <sup>2</sup> } acquired resin film of thickness 
0.8mm . 

Using resin film which it acquires, it tested moisture- whiting 
resistance to similar to the Working Example 1. 

Result was shown in Table 10 . 

[0228] 

Working Example 33 

Other than thing which uses tetradecyl amine 0.49parts by 
weight in place of hexyl amine 0.23parts by weight , 
youobtained resin film to similar to Working Example 32, 
appraised. 

Result was shown in Table 10 . 
[0229] 

Working Example 34 

Other than thing which uses dodecylbenzene sulfonic acid 
0.75parts by weight in place of p-toluenesulfonic acid 
0.43 parts by weight , youobtained resin film to similar to 
Working Example 32, appraised. 

Result was shown in Table 10 . 

[0230] 

Working Example 35 

In place of p-toluenesulfonic acid 0.43parts by weight , and 
hexyl amine 0.23parts by weight , other than thing which uses 
dodecylbenzene sulfonic acid 0.1 5parts by weight , and decyl 
amine 0.07parts by weight , you obtained resin film to similar 
to the Working Example 32, appraised. 



Page 68 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1999343152A 



1999-12-14 



[0231] 
HffifiW 36 

p-h;ux>*;U/fc>» 0.43 Mtt.atf.^* 

vJU7£> 0.23 aJt»0)ftt>yir, Kxi^U* 
0.75 MSB. &tf . fv^7 
0.36 »««B*ffll^fcdilSim±. HJ6« 32 

10 ic^Lfco 

[0232] 

mmm 37 

P -h;ux>xvu^>e 0.43 

v;U75> 0.23 fift»©ft*5y]C % Kfvi^ 

>-tf>;uu*>& 0.75 MSk Rtf. Kxv/u 

2 iH«l=LT*iB«*f». BfflLfc. 
10 ic^Lfco 

[0233] 
Sttfll 38 

P -Hux>*ju7tx>g* 0.43 msb.&iam 1 
>;u7s> 0.23 aMroftfryic.K^s/^* 

>if>X;U^>K 0.75 Bltt* &tf,N,N-^* 
>7^U75> 0.55 ttft£fflltfcC&GL*li* 
HfiE^ 32 iHttlcLT*f«BK£#k PflBLfc. 



10 CSLfco 

[0234] 
Sttft 39 

p-h;ux>x;i/7fx>^ 0.43 Mfii.&t/.'v* 
v;u7£> 0.23 m*tt©ffcbyi^ K-rvJU* 
>-tf>X;U7fC/B 0.37 «*».atf.N,N-$?^ 
^U3*-**;U75> 0.18 SftSB^fflt^fcZiria 

ni* * uss^i 32 mmzLxmmmzm. mm 

Lfco 

tSS^S 10 
[0235] 
SiJSfl] 40 

P -Nux>x;u7tc/& 0.43 msp. aix % 

2/jU7S> 0.23 ■■•©ftt^yiC. Kxi^U* 
>-tf>X;U/tC'i£ 0.75 SaSS. N,N-v> 

*;M-$*;u75> o.36 aifitefflufccija 
*u*. 32 mmzLxmmmzm. im 

Ltzo 



Result was shown in Table 1 0 . 
[0231] 

Working Example 36 

In place of p-toluenesulfonic acid 0.43parts by weight , and 
hexyl amine 0.23parts by weight , other than thing which uses 
dodecylbenzene sulfonic acid 0.75parts by weight , and decyl 
amine 0.36parts by weight , you obtained resin film to similar 
to the Working Example 32, appraised. 

Result was shown in Table 10 . 

[0232] 

Working Example 37 

In place of p-toluenesulfonic acid 0.43parts by weight , and 
hexyl amine 0.23parts by weight , other than thing which uses 
dodecylbenzene sulfonic acid 0.75 parts by weight , and 
dodecyl amine 0.42parts by weight , you obtained resin film 
to similar to the Working Example 32, appraised. 

Result was shown in Table 10 . 

[0233] 

Working Example 38 

In place of p-toluenesuifonic acid 0.43parts by weight , and 
hexyl amine 0.23parts by weight , other than thing which uses 
dodecylbenzene sulfonic acid 0.75parts by weight , and N, N- 
dioctyl amine 0.55parts by weight , you obtained resin film to 
similar to the Working Example 32, appraised. 

Result was shown in Table 10 . 

[0234] 

Working Example 39 

In place of p-toluenesulfonic acid 0.43parts by weight , and 
hexyl amine 0.23parts by weight , other than thing which uses 
dodecylbenzene sulfonic acid 0.37parts by weight , and N, N- 
dimethyl octylamine 0. 1 8parts by weight , you obtained resin 
film to similar to the Working Example 32, appraised. 

Result was shown in Table 10 . 
[0235] 

Working Example 40 

In place of p-toluenesulfonic acid 0.43parts by weight , and 
hexyl amine 0.23parts by weight , other than thing which uses 
dodecylbenzene sulfonic acid 0.75parts by weight , and N, N- 
dimethyl octylamine 0.36parts by weight , you obtained resin 
film to similar to the Working Example 32, appraised. 
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fSjR£& lOlc^Lfco 

[0236] 

HffiW 41 

p-h;i,x>x;U7fc>B 0.43 fiMk Rtfs 
5/JU75> 0.23 «fttt(D«^yiz, K-ri/iU* 
>-if>X^>^ 0.75 MSk&tf.RN-v,* 
^;UKiri/;U75> 0.49 MMtefflUfcZfcBl 

m* s nifc^j 32 £ra«H=LT*tiSBtef#. m 

Lfc. 

t£%£S 10 ic^Lfco 

[0237] 

J±3$0] 12 

p-hji/x>^;u7t>>K 0.43 nv, atf , 
v;u7^> o.23 miat&muxfr'Dtzz.t&L 

ntt, 31*60] 32 tH«lzLT»ffi«*». ff ffi 

ISft^S 10 KvLfc. 

[0238] 

Itttfl 13 

P -Hux>x;u*>® 0.43 MfiJ£ttffitt1\ 
^*v;U7==> 0.23 «*»<Dftt?yi=, fvib 
TS>0.36«*»tffll^fcCfcfil»Hi, $K0)3 

&%zm io ic^ufco 

[0239] 

vam 14 

^**>^75> 0.23 »M*ttfflLft^ofcC 

t&Ltuts mmm 32 tH«icLT*iBBi*», 

IWLfc. 

jss^s 10 f^^Lfco 

[0240] 
tttMM 15 

p-Mux>3jmc/» 0.43 SSffi. atf , 
5/ juts:/ 0.23 M«©ffcbyi=* Kfv;^ 
>-tf>x;U7tc/imu^A 0.8O aMSffli* 

fcctBiw*, 32 tmmzLxmmmz 
^m^a 10 icTFLfco 

[0241] 
J±g« 16 

p-H;ux>x;u7^>^ 0.43 Mfflk&tf,^* 



Result was shown in Table 10 . 
[0236] 

Working Example 4 1 

In place of p-toluenesulfonic acid 0.43parts by weight , and 
hexyl amine 0.23 parts by weight , other than thing which uses 
dodecylbenzene sulfonic acid 0.75parts by weight , and N, N- 
dimethyl dodecyl amine 0.49parts by weight , you obtained 
resin film to similar to the Working Example 32, appraised. 

Result was shown in Table 10 . 
[0237] 

Comparative Example 12 

Other than thing which does not use p-toluenesulfonic acid 
0.43parts by weight , or hexyl amine 0.23parts by weight , 
youobtained resin film to similar to Working Example 32, 
appraised. 

Result was shown in Table 10 . 
[0238] 

Comparative Example 13 

You did not use p-toluenesulfonic acid 0.43parts by weight , 
other than thing which uses decyl amine 0.36parts by weight 
in place of hexyl amine 0.23parts by weight , you obtained 
resin film to similar to Working Example 32,appraised. 

Result was shown in Table 10 . 

[0239] 

Comparative Example 14 

Other than thing which does not use hexyl amine 0.23parts by 
weight , you obtained the resin film to similar to Working 
Example 32, appraised. 

Result was shown in Table 10 . 

[0240] 

Comparative Example 1 5 

Other than thing which uses sodium dodecyl benzene 
sulfonate 0.80parts by weight in place of p-toluenesulfonic 
acid 0.43parts by weight , and hexyl amine 0.23 parts by 
weight , you obtained resin film to similar to Working 
Example 32, appraised. 

Result was shown in Table 10 . 

[0241] 

Comparative Example 1 6 

Other than thing which uses dodecyl trimethyl ammonium 
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•>;U75> 0.23 MW(Dft*5yi=, K^UHJ 
y ^JUT^-^ A? D^-fK 0.33 L * 

fcctSMI*. UteflJ 32 £l34tKL-cttrttlB£ 

&%zm io ic^u-o 

[0242] 

[ft 10] 



chloride 0.3 3 parts by weight in place of p-toluenesulfonic 
acid 0.43parts by weight , and hexyl amine 0.23parts by 
weight , you obtained resin film to similar to Working 
Example 32, appraised. 

Result was shown in Table 10 . 

[0242] 

[Table 10] 
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[0243] 

mmm 42 

(#t)\£-)[,zf*7-)\,®m<D®m)&mm 32 v 
A£*r»£ icp **»«rai=cfcyai36Lfctc 

5,20ppm trfcofco 

Sfc, A*(DttSI*. 3.5 /1 m "Cfcofro 



[0243] 

Working Example 42 

polyvinyl butyral resin which is synthesized with 
(Manufacturing polyvinyl butyral resin ) Working Example 
32 furthermore water washing and drying was done, polyvinyl 
butyral resin which decreases content of sodium salt 
wasacquired. 

When sodium content of polyvinyl butyral resin which it 
acquires was measured due to the ICP photoemission analysis 
method , they were 20 ppm . 

In addition, particle diameter of sodium salt was 3.5;mu m . 
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mm 100 ai«> Mjx*b>7M:j-;uv-2-x 

h 40 «ftgp, K-f ^U'O-tfv* 
;u*>& 0.33 aaau &tf , ^v;uts> o.n 
a»a$£. mmm 32 ^niiafttt-eaflu ?u 

XJifc»U H£ 0.8mm attBK&tfe. 



11 ic^ufc. 

[0245] 
HM0!l 43 

KT*>;u'Otf>xn<*>K 0.33 aftv>& 
. -tv;ut5>o.i7 a*»a>ftt>yi=, Kfy 
;u^^-tf>7.;U7h>S 0.17 S*gp, St;. -r*> 

;uts> 0.09 «*»*ffli^=ctja>n*. mm 

m 42 £HfiMcL-C#II§!«£ft, MU:. 
lllcjpLfc. 

[0246] 

Hl6£^44 

Kf^u^-tf^^juTtoK 0.33 asss. & 

tf, xi^UTS^O.n «*»©ffcbyi::. Kt5> 
^l/-tf>7.JU*>^ 0.03 aSSlURtf.TV 
;u75> 0.02 aftSB^ffliWcCtumii. Hffi 

a 42 mm~Lxmmm®> siifc. 

[0247] 
H*fe<5!l 45 

■?v;u75> 0.17 afiSBwttfryi^N.N-s/y 

*;u*^i>75> 0.17 a*a5£fflOfcci:iil 
Lf=. 

£g£gll l=SRLfc. 

[0248] 

SIJ60II46 

KxvM/'0-t?>X;i>*>$ 0.33 fi*SP. & 
LC. fv;i/75>0.17 S»S|5<7)ftt>yi-, Kf'> 

;i/'<>-tf>x;u7t-x>il 0.17 a*sc> &i;,n,n- 
yy^^^;u75> 0.09 aasp^ffl^fcci: 
ia*u** UteCT 42 £Rtit£i-cttiiBiR£ft. i? 

ffiLfr. 
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(Production of resin film ) polyvinyl butyral resin lOOparts by 
weight , triethylene glycol di-2-ethylbutanoate 40parts by 
weight , dodecylbenzene sulfonic acid 0.3 3 parts by weight , 
and decyl amine 0. 1 7parts by weight which are acquired, 
kneading , compression molding were donewith condition 
which is similar to Working Example 32, resin film of 
thickness 0.8mm was acquired. 

It tested moisture-whiting resistance concerning resin film 
which it acquires, to similar to Working Example 1 . 



In place of dodecylbenzene sulfonic acid 0.33parts by 
weight , and decyl amine 0. 1 7parts by weight , other than 
thing which uses dodecylbenzene sulfonic acid 0.1 7parts by 
weight , and decyl amine 0.09parts by weight , you obtained 
resin film to similar to the Working Example 42, appraised. 



In place of dodecylbenzene sulfonic acid 0.33parts by 
weight , and decyl amine 0. 1 7parts by weight , other than 
thing which uses dodecylbenzene sulfonic acid 0.03parts by 
weight , and decyl amine 0.02parts by weight , you obtained 
resin film to similar to the Working Example 42, appraised. 



Working Example 45 

Other than thing which uses N, N- dimethyl octylamine 0. 1 
7parts by weight in place of decyl amine 0.1 7parts by 
weight , youobtained resin film to similar to Working 
Example 42, appraised. 



In place of dodecylbenzene sulfonic acid 0.3 3 parts by 
weight , and decyl amine 0. 1 7parts by weight , other than 
thing which uses dodecylbenzene sulfonic acid 0. 1 7parts by 
weight , and N, N- dimethyl octylamine 0.09parts by weight , 
you obtained resin film to similar to the Working Example 42, 
appraised. 



Result was shown in Table 1 1 . 



Result was shown in Table 1 1 . 
[0245] 

Working Example 43 



Result was shown in Table 1 1 . 
[0246] 

Working Example 44 



Result was shown in Table 1 1 . 
[0248] 

Working Example 46 



[0244] 



Result was shown in Table 1 1 . 
[0247] 
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[0249] 

K^5/;uK>-tf^x;u*>B 0.33 msaus. 

If. ^v;u7S> 0.17 MfiMDftfryi::. Kfy 
;U/0-ri>7JU7tOit 0.03 MSG, &tf .N,N- 

5?>^;u*^?;u75> 0.02 mWzZk 
Sim*. 42 iH«KLT*Ktt*». If 

[0250] 

Kx*>;u'<>if>x^^>B o.33 m«l &. 

Its xi/;UT5> 0.17 »»fc®tfcbyi=, Kxv 
JU*>-tf>;UU7fC/B 0.30 Kl:SPs N,N- 

v>^;uKxi>;uT5> 0.20 fflt^fcct 
a*n*. Officii 42 *H«i::LTiijftK*». if 

11 icsufc. 

[0251] 

49 

Kxv;u*>i?>x;u*>K 0.33 tttt»& 

I/, xv;UT5> 0.17 MHM>ttfcyiC, KtS> 
;uK^-tf>x;u*>K 0.12 us, &tf > n,n- 
v^;uK-t v;u7S> 0.08 fiMtefflufcci 
BIHI*. Hfcfli 42 iH«lcLT«Mlt*fc. If 
fffiLfco 

[0252] 
ttttftl 17 

K-ri/;u'<>if>xjU7h>tt 0.33 MSG. a. 

IfttLfco 

[0253] 
ttttffl 18 

Kxv;u^>-tf>x;u^>^o.33 BlSfl£{$ffl 
tf v fy;b75> 0.17 aattroft^yic.x 

VJU75> 0.36 «M»£ffll*fcCiia*H**£ 
ffiffi 42 fcH«lCLT»Ii«*». If fiffiLfro 



11 K*Lfc. 



[0249] 

Working Example 47 

In place of dodecyibenzene sulfonic acid 0.33parts by 
weight , and decy 1 amine 0. 1 7parts by weight , other than 
thing which uses dodecyibenzene sulfonic acid 0.03parts by 
weight , and N, N- dimethyl octylamine 0.02parts by weight , 
you obtained resin film to similar to the Working Example 42, 
appraised. 

Result was shown in Table 1 1 . 
[0250] 

Working Example 48 

In place of dodecyibenzene sulfonic acid 0.33 parts by 
weight , and decyl amine 0. 1 7parts by weight , other than 
thing which uses dodecyibenzene sulfonic acid 0.30parts by 
weight , and N, N- dimethyl dodecyl amine 0.20parts by 
weight , you obtained resin film to similar to the Working 
Example 42, appraised. 

Result was shown in Table 1 1 . 

[0251] 

Working Example 49 

In place of dodecyibenzene sulfonic acid 0.3 3 parts by 
weight , and decyl amine 0. 1 7parts by weight , other than 
thing which uses dodecyibenzene sulfonic acid 0. 12 parts by 
weight , and N 5 N- dimethyl dodecyl amine 0.08parts by 
weight , you obtained resin film to similar to the Working 
Example 42, appraised. 

Result was shown in Table 1 1 . 

[0252] 

Comparative Example 17 

Other than thing which does not use dodecyibenzene sulfonic 
acid 0.33parts by weight , or decyl amine 0.1 7parts by 
weight , youobtained resin film to similar to Working 
Example 42, appraised. 

Result was shown in Table 1 1 . 

[0253] 

Comparative Example 18 

You did not use dodecyibenzene sulfonic acid 0.33parts by 
weight , other than thing which uses decyl amine 0.36parts by 
weight in place of decyl amine 0.1 7parts by weight , you 
obtained resin film to similar to Working Example 
42,appraised. 

Result was shown in Table 1 1 . 
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tt®m 19 

Kxi/;u^<>Hf>x;u^>K 0.33 S*SP, & 
tf , xS/;U75> 0.17 »M©ttfr y Ktv 
;u^>-tf>x;u^® 0.30 MfiteJB^fczi 

[0255] 
ftfM 20 

Kxv^'O'tf^X^^K 0.33 SMSfl.a. 
tf , irv;U7S> 0.17 «*»<D<t*?yic, Kfv 
;i/K>-tf>x;U^>K^hU^A 0.50 MSC£ 

ffli^fcctfiiw*. imi 42 mmzLxmm 
mzm, mmuzo 

ii ictfUco 

[0256] 
ttlfcfl 21 

K-rv^vif >x;i/7tv>^ 0.33 maaus 

^UHJ^rt^^-^A^D^K 0.50 Jilt SB 

[0257] 
[*11] 
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[0254] 

Comparative Example 19 

Other than thing which uses dodecylbenzene sulfonic acid 
OJOparts by weight in place of dodecylbenzene sulfonic acid 
0.33parts by weight , and decyl amine 0.1 7parts by weight , 
you obtained resin film to similar to Working Example 42, 
appraised. 

Result was shown in Table 1 1 . 
[0255] 

Comparative Example 20 

Other than thing which uses sodium dodecyl benzene 
sulfonate 0.50parts by weight in place of dodecylbenzene 
sulfonic acid 0.33parts by weight , and decyl amine 0.1 7parts 
by weight , you obtained resin film to similar to Working 
Example 42, appraised. 

Result was shown in Table 1 1 . 

[0256] 

Comparative Example 21 

Other than thing which uses dodecyl trimethyl ammonium 
chloride 0.50parts by weight in place of dodecylbenzene 
sulfonic acid 0.33parts by weight , and decyl amine 0.1 7parts 
by weight , you obtained resin film to similar to Working 
Example 42, appraised. 

Result was shown in Table 1 1 . 

[0257] 

[Table 1 1 ] 
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[0258] 

mmm so 

vGmLtztfve-frzf^-frm^ ioo mm 

gp % HJx^U>?Uzi-;Uv-2-x^u:^U-- 
h 40 8*95, 0.30 MSG, &t/s "T 

*>;i/75> 0.35 BMS$ s StJte^I 32 <kl^ti0)£ 

tt-eSHU ?L/XJ«»U H$ 0.8mm (DtHijglS 
12 Ic^Lfco 

[0259] 
HJfc$51 

fv^7S> 0.35 SMKDftfryiC, KfvJl/ 
75>0.40a»»*ffll^fcCi:fil#Ki, Hte«5 
0 tH«lcL"C»IBBl*#. »«Lfc. 



[0260] 



[0258] 

Working Example 50 
Working Example 32 

So polyvinyl butyral resin lOOparts by weight , triethylene 
glycol di-2-ethylbutanoate 40parts by weight , octanoic acid 
0.30parts by weight , and decyl amine 0.35parts by weight 
which are synthesized, kneading , compression molding were 
donewith condition which is similar to Working Example 32, 
resin film of thickness 0.8mm was acquired. 

It tested moisture-whiting resistance concerning resin film 
which it acquires, to similar to Working Example 1. 

Result was shown in Table 12 . 

[0259] 

Working Example 5 1 

Other than thing which uses dodecyl amine 0.40parts by 
weight in place of decyl amine 0.35parts by weight , 
youobtained resin film to similar to Working Example 50, 
appraised. 

Result was shown in Table 12 . 
[0260] 
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mmm 52 

xv;U7S> 0.35 MSKDttfcy lc % fh7fv 
;U75> 0.45 M»£ffli*fccfcJ2WM\ Hffi 
«l 50 tra«lcL-C»IMIS», MLfc. 

[0261] 

mmm 53 
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•«»a>ft*>yic,5gx^>B 0.50 mm, 
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12 icjjtLfco 

[0262] 
SgJ£#i 54 

=r\,)V7^ 0.35 ■*«©fttoyi=.N^-S/^ 
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ISX^S 12 iz^Lfco 
[0263] 

mmm 55 
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[0264] 
J±&0!l 22 

Ti/llTi> 0.35 MfcfcfMiUSfrofcCli: 

Binii, mmm so mmzLxmm* 9. » 

[0265] 
[« 12] 



Working Example 52 

Other than thing which uses tetradecyl amine 0.45 parts by 
weight in place of decyl amine 0.35parts by weight , 
youobtained resin film to similar to Working Example 50, 
appraised. 

Result was shown in Table 12 . 
[0261] 

Working Example 53 

In place of octanoic acid OJOparts by weight , and decyl 
amine 0.35parts by weight , other than thing which uses 
myristic acid 0.50parts by weight , and dodecyl amine 
0.40parts by weight , you obtained resin film to similar to the 
Working Example 50, appraised. 

Result was shown in Table 12 . 

[0262] 

Working Example 54 

Other than thing which uses N, N- dimethyl dodecyl amine 
0.45parts by weight in place of decyl amine 0.35parts by 
weight , youobtained resin film to similar to Working 
Example 50, appraised. 

Result was shown in Table 12 . 

[0263] 

Working Example 55 

In place of octanoic acid 0.30parts by weight , and decyl 
amine 0.35parts by weight , other than thing which uses 
benzoic acid 0.30parts by weight , and dodecyl amine 
0.40parts by weight , you obtained resin film to similar to the 
Working Example 50, appraised. 

Result was shown in Table 12 . 

[0264] 

Comparative Example 22 

Other than thing which does not use decyl amine 0.3 5 parts by 
weight , you obtained the resin film to similar to Working 
Example 50, appraised. 

Result was shown in Table 12 . 

[0265] 

[Table 12 ] 
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[0266] 

mmm 56 
m^m 42 

"cn»Lfc?Kuif-^^-;n«iB ioo mm 

h 40 MSG, v(n-^;u)U>i8 0.16 aSSR. 
fttf , K-ri/;b75> 0.14 MSP£> HJte^l 32 

m©»KK*f»fc. 



«ICLT*:b1*#7X£«ifiU 50 deg C\9 
5%RH©»HftTlC4amtt«Lfcfc. nfaM 

ssm^a 13 ic^ufco 

[0267] 
Uteffl 57 

v(n-^;u)U>K o.i6 aaft* at;, hTv;u 

7£> 0.14 m&<DVtty)\Z s v(n-^;U)'J>K 
0.17 M^,N,N-v^;U*^l/7£> 0.13 

aa»*«i*fccfcisi*n*. »stt 56 &m«ic 



[0266] 

Working Example 56 
Working Example 42 

So polyvinyl butyral resin lOOparts by weight , triethylene 
glycol di-2-ethylbutanoate 40parts by weight , di (n- butyl ) 
phosphoric acid 0.1 6 parts by weight , and dodecyl amine 0.1 
4 parts by weight which are manufactured, kneading , 
compression molding were done with condition which is 
similar to Working Example 32, resin film of thickness 
0.8mm was acquired. 

It tested moisture-whiting resistance concerning resin film 
which it acquires, to similar to Working Example 1, 

In addition, using resin film which is acquired, it produced 
laminated glass to similar to Working Example 1, 4 weeks 
after leaving, it executed adhesiveness (pummel ) kind of test 
which is Working Example 1 under atmosphere of 50 deg C, 
95%RH, itinspected adhesiveness of glass peripheral area 
which absorbed moisture is done. 

If at time of this , in periphery , exfoliation of glass had 
marked portion (pummel 0-1 ) in comparison with center , it 
measured width of this portion , made peel separation . 

Result was shown in Table 13 . 

[0267] 

Working Example 57 

di (n- butyl ) phosphoric acid 0.1 6 parts by weight , and other 
than thing which uses di (n- butyl ) phosphoric acid 0. 1 7parts 
by weight , N, N- dimethyl octylamine 0.1 3 parts by weight 
in place of dodecyl amine 0.1 4weight , you obtained resin 
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13 iZTfkUzo 

[0268] 

mmw 58 

v(n-^;U) l J>^ 0.16 MSG. Rtf. Kfvib 
7£> 0.14 filOft^UIC. v(n-X^U^+v 

;u)«j>^o.i9fi«ai. Kxv^r^o.n aa 

ISSS^S 13 Ic^Lfco 
[0269] 

mmm 59 

v(n-^;U)U>K 0.16 fi»SP. Rtf. Kt^U 
7£> 0.14 S*0it^yi^s v(n-X*;U^*v 
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s> o.io mm^zm^tzztutut. mmm se 
13 ic^L^o 

[0270] 

mmm 60 

v(n-7^)U>K 0.16 a*W« KxvJU 
7£> 0.14 fi*CDft^UIC, v(n-K¥vJU)'J> 
K 0.20 aitf , Kt"v;U7=^ 0.10 MSB£ffl 

nfcctemi*. simm 56 tmmizLxmmm 

MLfc. 
13 IctfU-o 



[0271] 
HI6#J 61 

v(n-^;u)'J>K 0.16 MSB. fttf, Kr>^ 
7£> 0.14 «*<Dtt*5yic, v(2-Kxv;U)U> 
& 0.21 1*35, N,N-5/^^;U^^^;U75> 0.0 
9 a*»£flll*fc::fcJ2Mld\ 56 £H4t 

tSft^S 13 ic^Lfco 

[0272] 

311601 62 

v(n-^;U)'J>K 0.16 aitt. fttf . Kfi/JI/ 

7s> o.H aao)tt3byic % s?^x-;uij>m o. 
17 MSP* Kfv^7^ 0.13 aa»* fflt^fc 
c&fiina.iiiKfl 56 mmzLxmrnm* 
nAmuzo 

ssii^s 13 (ctfl/co 



film to similar to the Working Example 56, appraised. 

Result was shown in Table 13 . 

[0268] 

Working Example 58 

di (n- butyl ) phosphoric acid 0.1 6 parts by weight , and other 
than thing which uses di (n- ethylhexyl ) phosphoric acid 0. 1 
9parts by weight , dodecyl amine 0.1 1 part by weight in place 
of dodecyl amine 0.1 4weight , you obtained resin film to 
similar to the Working Example 56, appraised. 

Result was shown in Table 13 . 

[0269] 

Working Example 59 

di (n- butyl ) phosphoric acid 0.1 6 parts by weight , and other 
than thing which uses di (n- ethylhexyl ) phosphoric acid 
0.20parts by weight , N, N- dimethyl octylamine 0.1 Oparts by 
weight in place of dodecyl amine 0.1 4weight , you obtained 
resin film to similar to the Working Example 56, appraised. 

Result was shown in Table 13 . 

[0270] 

Working Example 60 

di (n- butyl ) phosphoric acid 0.1 6 parts by weight , and other 
than thing which uses di (n- dodecyl ) phosphoric acid 
0.20parts by weight , dodecyl amine 0. 1 Oparts by weight in 
place of dodecyl amine 0.1 4weight , you obtained resin film 
to similar to the Working Example 56, appraised. 

Result was shown in Table 13 . 

[0271] 

Working Example 61 

di (n- butyl ) phosphoric acid 0.1 6 parts by weight , and other 
than thing which uses di (2 -dodecyl ) phosphoric acid 
0.21 parts by weight , N, N- dimethyl octylamine 0.09parts by 
weight in place of dodecyl amine 0. 1 4weight , you obtained 
resin film to similar to the Working Example 56, appraised. 

Result was shown in Table 13 . 

[0272] 

Working Example 62 

di (n- butyl ) phosphoric acid 0.1 6 parts by weight , and other 
than thing which uses biphenyl phosphoric acid 0. 1 7parts by 
weight , dodecyl amine 0.1 3 parts by weight inplace of 
dodecyl amine 0.1 4 weight , you obtained resin film to similar 
to Working Example 56,appraised. 

Result was shown in Table 13 . 
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[0273] 

tmm 23 

5?(n-^;U)«J>» 0.16 mm^s &lfs K-rS/^U 
75> 0.14 MtDttfeyi-^An-KTi/JU)'; 

>^h'J^A o.30 aMtefflufccitem 

fee 

13 KvLfc. 

[0274] 

tmm 24 

i/(n-^;u)«J>» 0.16 Bftgfk at;, KtH^U 

7£> 0.14 MOttfryiC^^/JUHJ^U 

ttW*, 56 tlU^IZLT^BIIl^^, If 

ffiLfco 

ttX£S 13 leSLfco 

[0275] 

[S 13] 



[0273] 

Comparative Example 23 

di (n- butyl ) phosphoric acid 0.1 6 parts by weight , and other 
than thing which uses mono (n- dodecyl ) sodium phosphate 
0.30parts by weight in place of dodecyl amine 0.1 4weight , 
you obtained resin film to similar to the Working Example 56, 
appraised. 

Result was shown in Table 13 . 
[0274] 

Comparative Example 24 

di (n- butyl ) phosphoric acid 0.1 6 parts by weight , and other 
than thing which uses dodecyl trimethyl ammonium chloride 
0.33'parts by weight inplace of dodecyl amine 0. 1 4 weight , 
you obtained resin film to similar to Working Example 
56, appraised. 

Result was shown in Table 13 . 

[0275] 

[Table 13 ] 
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[0276] 
HJfeGfl 63 

(l)iKUlf-^7-fe*-;U«««)H«ll* 2890g 
l=. 1700, «Mb*98.9 ; EJU%©#U 

e- ;ur;ua-;u 275g fcttATtoSSSffLfco 

J5J£&£ 12 deg C iC&fiHff U 35 M%<D 
J£$fti« 201g t n-^l/TJUxfcK 148g £fiD 



[0276] 

Working Example 63 

In manufacturing pure water 2890g of (1) polyvinyl acetal 
resin , hot dissolution it did including poly vinyl alcohol 27 5g 
of average degree of polymerization 1700, degree of 
saponification 98.9mole % . 

temperature adjustment it did reaction system in 12 deg C, 
keeping this temperature including hydrochloric acid catalyst 
20 lg and n- butyl aldehyde 148g of 35 weight %, it 
precipitated reaction product . 
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*<D'&, 5J£&£ 45 deg C ~Q 3 B*|H!ftl#LT 
&\t 1700, Mtffit 65 »#7 

-tr^;uS*i± i ^u%> »#t:^;u7;u=i--;u 

34 ^;U%, +tt*(NaCl)0)$^ft 

[0277] 

(2)*ty&*wffl+nn«a>«Jt 
±E-c»&*ifc* , Jbf-;u^^-;u«B ioo 

2/-2-x^;U^b— h(3GH)40 
©*Ktt(«**WBS()tL-C 2-x^;u^*> 
iV^y«i?A(RiS 6)0.071 §B(2.8x lO" 4 ^ 

±83 3GH *<7)£$it<D^**li lOOppm 

;i/j,**«*a«)i= t y^s»ufftaa 

S 80-180 deg C\$i{ffiPS£200 deg CO 
JfefrC. ±E-e»6*tfcffi^**»fflL»ML 
TsU^ 0.8mm SJttD^frlWf^Xffi + Mlllt 



[0278] 

easx****^ 0.4-0.5 

naUfctt^P— 2.4mm)2 &<D 



^+-eaS 130 deg C, E* 13kg/cm 2 (Dftft 
[0279] 



«*BlT«>3Er3*T?miLfc 0 



After that, 3 hours keeping reaction system with 45 deg C, 
completingreaction, washing with water of excess , you 
washed unreacted n- butyl aldehyde and you neutralized sink , 
hydrochloric acid catalyst with sodium hydroxide water 
solution which is a neutralizing agent , furthermore did 2 hours 
water washing and drying with water of excess , acquired the 
polyvinyl butyral resin of white powder . 

As for average degree of polymerization of polyvinyl butyral 
resin which it acquires 1700, as for degree of butyral 
formation as for 65 mole % , residual acetyl groups quantity 
as for 1 mole % , residual vinyl alcohol content as for content 
of 34 mole % , neutral salt (NaCl ), it was a particle diameter 
2;mu m of 20 ppm , neutral salt with sodium concentration . 

[0277] 

Production of (2) interlayer for laminated glass 

Vis-a-vis polyvinyl butyral resin 100 parts which is acquired 
at description above, as the plasticizer , 2 -ethyl butanoic acid 
magnesium (carbon number 6 ) 0.071 sections (2.8 X 
10<sup>-4</sup>mole ), it added ultraviolet absorber and 
antioxidant triethylene glycol -di-2-ethylbutanoate (3 GH ) 40 
sections, metal salt of carboxylic acid (adhesion strength 
regulation agent ) as it agitatedmixed to uniform . 

Furthermore content of organic acid in above-mentioned 3 
GH was 100 ppm. 

Next, T-die was mounted in miniature extruder (tradename 
"laboratory plastic mill Toyo Seiki supplied ), with 
condition of the extrusion temperature 80~180deg C, mold 
outlet temperature 200deg C, blend which is acquired at 
description above extrusion film manufacture wasdone, 
interlayer for laminated glass of thickness 0.8mm extent was 
acquired. 

[0278] 

Production of (3) laminated glass 

In order interlayer for laminated glass which is acquired at 
description above, for the moisture content to become 0.4 - 
0.5 weight % with constant temperature-constant humidity 
chamber moisture adjustment after doing,float glass 
(thickness 2.4mm ) between 2 prebonding it did with 
inserting , roll method . 

Next, in autoclave this adhesion doing laminate which 
prebonding is donewith condition of temperature 130deg C, 
pressure 13kg/cm <sup>2</sup>, it acquired laminated glass . 

[0279] 

(4) appraisal 

pummel value of performance of laminated glass which is 
acquired at descriptionabove was appraised with method 
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SUc^Jbtftf^^BiaW 0.45Kg 0>/\>V 
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*»*BB»£L"C» 14 ic»-rj:5isi*;u*> 

»©*Btt*£tf*1*fcCittrtl**ifi0i 63 

[0282] 
tttttt 25 

*fr1*#5*JH+nK©»»::fcl*T\ 
>B©*Btt£l/C. MWl/^>i7if*i/ 
^i* 0.071 »©ftfry fc* |»-7y*5/^A(ft 
2)0.04 «(2.8x lO^^U^SftlLfc^tfil 

nB»tffrb*tf5x*#fc. 

[0283] 
tt«fl 26 

»»*BBJWtLTa 14 \zmt&oU*)\>^ 



Concerning moisture resistance , you appraised with method 
which is stated in Working Example I. 

Result was as shown in Table 1 4. 

[0280] 

Appraisal method 
(1) pummel value 

- 18 +/- 16 hours leaving under temperature of 0.6 deg C, 
head portion hitting laminated glass which controlled 
temperature it does with hammer of 0.45 Kg , until particle 
diameter of glass 6 mm or less ago, powder fragment it did. 

Next, glass partial peeling after doing, decided with limit 
sample which grade does degree of exposure of interlayer 
film beforehand, following to the criteria which shows result 
in Table 1 , displayed as pummel value . 

Furthermore it sought pummel value , (J2 ) initial stage , 
(jp2 ) 50 deg C-one month later, (jp3 Concerning 3 conditions 
of 50 deg C-2 months later. 

When above-mentioned pummel value is large, also adhesion 
strength of interlayer film and glass is large, when pummel 
value is small, also adhesion strength of the interlayer film 
and glass is small. 

[0281] 

Working Example 64 
-69 

Other than thing which contains metal salt of kind of 
carboxylic acid which is shown in Table 1 4 as adhesion 
strength regulation agent interlayer for laminated glass and 
laminated glass wereacquired with as similar to Working 
Example 63. 

[0282] 

Comparative Example 25 

At time of producing interlayer for laminated glass , as metal 
salt of carboxylic acid , 2-ethyI butanoic acid magnesium 
0.071 in place of section, magnesium acetate (carbon number 
2 ) other than thingwhich adds 0.04 section (2.8 X 
10<sup>-4</sup>mole ) interlayer for laminated glass and 
laminated glass were acquired withas similar to Working 
Example 63. 

[0283] 

Comparative Example 26 

Other than thing which contains metal salt of kind of 
carboxylic acid which is shown in Table 1 4 as adhesion 
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-69 jfetflCtbRftI 25 & tf 26 T^#b^fc^t>1± 
#?X©ttlfe£3SlSfl 63 tlttCLTML 

[0285] 

[a 14] 



strength regulation agent interlayer for laminated glass and 
laminated glass wereacquired with as similar to Working 
Example 63. 

[0284] 

Working Example 64 

- You appraised performance of laminated glass which is 
acquired with 69 and Comparative Example 25 and 26 in 
same way as Working Example 63. 

Result was as shown in Table 1 4. 

[0285] 

[Table 14] 
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H»J 70 

;U7**-JU» BfcLTSHftfl 65 <D®£km& 

1650, -J^-Mt&eiw/o. T&ftT 
■fe^uS* i »#tf-/i/7;nj— ;w* 

32 =E;i/%. ^-hU^A#» 20ppm N 
(DH^S 2/im)100 ^MiWirLTHJx^U 
>y«ja— JU-S?-2-XWU^**-/X-h(3GO)3 

8 » % *;u7|?>»©*aitttLr vx*)v3&j 

6)0.071 SB(2.8x lO- 4 ^ 



[0286] 

Working Example 70 

triethylene glycol -di- 2- ethyl hexanoate (3 GO ) 38 sections, 
as metal salt of carboxylic acid polyvinyl butyral resin 
whichyou adjusted in same way as case of Working Example 
65 with blend composition of interlayer for laminated glass , 
as polyvinyl acetal resin (particle diameter 2;mu m of average 
degree of polymerization 1650, degree of butyral formation 
67mole % , residual acetyl groups quantitative 1 mole % , 
residual vinyl alcohol content 32mole % , sodium content 
20ppm , neutral salt ) as 100 parts , plasticizer 2 -ethyl 
butanoic acid magnesium (carbon number 6 ) 0.071 
sections(2.8 X 10<sup>-4</sup>mole ), other than thing 
which is made ultraviolet absorber and antioxidant the 
interlayer for laminated glass was acquired with as similar to 
Working Example 63. 

laminated glass was acquired making use of interlayer for 
laminated glass which is acquired atdescription above, to 
similar to Working Example 63. 



Page 82 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1999343152A 



1999-12-14 



[0287] 
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[0288] 

n mm 73 

lOppm fcLfctfUtf-iU^T-^ttffi 
(¥$«££ i650.?*?-;HtK 67 ^u%, 
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J±S£#] 27 
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[0292] 

[815] 



[0287] 

Working Example 71 
And 72 

Other than thing which contains metal salt of kind of 
carboxylic acid which is shown in Table 15 as adhesion 
strength regulation agent interlayer for laminated glass and 
laminated glass wereacquired with as similar to Working 
Example 70. 

[0288] 

Working Example 73 

As polyvinyl acetal resin other than thing which uses 
polyvinyl butyral resin (average degree of polymerization 
1650, degree of butyral formation 67mole % , residual acetyl 
groups quantitative 1 mole % , residual vinyl alcohol content 
32mole % ) whichdesignates sodium content of neutral salt 
(sodium chloride ) as 10 ppm with washing the interlayer for 
laminated glass and laminated glass were acquired with pure 
water with as similar to Working Example 70. 

[0289] 

Working Example 74 
-78 

Other than thing which contains metal salt of kind of 
carboxylic acid which is shown in Table 1 5 as adhesion 
strength regulation agent interlayer for laminated glass and 
laminated glass wereacquired with as similar to Working 
Example 70. 

[0290] 

Comparative Example 27 

At time of producing interlayer for laminated glass , as metal 
salt of carboxylic acid , 2-ethyl butanoic acid magnesium 
0.071 in place of section, magnesium acetate (carbon number 
2 ) other than thingwhich adds 0.04 section (2.8 X 
10<sup>-4</sup>mole ) interlayer for laminated glass and 
laminated glass were acquired withas similar to Working 
Example 70. 

[0291] 

Working Example 70 

- You appraised performance of laminated glass which is 
acquired with 78 and Comparative Example 27 in same way 
as Working Example 63. 

Result was as shown in Table 15 . 

[0292] 

[Table 15 ] 
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[0293] 

Working Example 79 

With blend composition of interlayer for laminated glass , as 
polyvinyl acetal resin tetraethylene glycol -di- 2- ethyl 
hexanoate (4 GO ) 39 sections, as metal salt of carboxylic 
acid polyvinyl butyral resin (particle diameter 2;mu m of 
average degree of polymerization 1720, degree of butyral 
formation 66mole % , residual acetyl groups quantitative 1 
mole % , residual vinyl alcohol content 33mole % , sodium 
content 20ppm , neutral salt ) as 100 parts , plasticizer 2 -ethyl 
pentanoic acid magnesium (carbon number 7 ) 0.079sections 
(2.8 X 10<sup>-4</sup>mole ), other than thing which is 
made ultraviolet absorber and the antioxidant interlayer for 
laminated glass was acquired with as similar to Working 
Example 63. 

laminated glass was acquired making use of interlayer for 
laminated glass which is acquired atdescription above, to 
similar to Working Example 63. 

[0294] 

Working Example 80 
-82 

Other than thing which contains metal salt of kind of 
carboxylic acid which is shown in Table 16 as adhesion 
strength regulation agent interlayer for laminated glass and 
laminated glass wereacquired with as similar to Working 
Example 79. 
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[0295] 

Comparative Example 28 

At time of producing interlayer for laminated glass , as metal 
salt of carboxylic acid , 2-ethyl pentanoic acid magnesium 
0.079 in place of section, magnesium acetate (carbon number 
2 ) other than thingwhich adds 0,04 section (2.8 X 
10<sup>-4</sup>mole ) interlayer for laminated glass and 
laminated glass were acquired withas similar to Working 
Example 79. 

[0296] 

Working Example 79 

- You appraised performance of laminated glass which is 
acquired with 82 and Comparative Example 28 in same way 
as Working Example 63. 

Result was as shown in Table 16 . 

[0297] 

[Table 16] 
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[0298] 

Working Example 83 

With blend composition of interlayer for laminated glass , as 
polyvinyl acetal resin with pure water di hexyl adipate 
(DHA )36 sections, as metal salt of carboxylic acid with 
washing polyvinyl butyral resin which ismade particle 2;mu 
m of 20 ppm , neutral salt with sodium concentration (average 
degree of polymerization 1650, degree of butyral formation 
68mo!e % , residual acetyl groups quantitative 1 mole % , 
residual vinyl alcohol content 3 1 mole % ) content of the 
neutral salt (sodium chloride ) as 100 parts , plasticizer 2 
-ethyl butanoic acid magnesium (carbon number 6 ) 0.071 
sections (2.8 X 10<sup>-4</sup>moIe ), other than thething 
which is made ultraviolet absorber and antioxidant to similar 
to Working Example 63, interlayer for laminated glass was 
acquired. 
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laminated glass was acquired making use of interlayer for 
laminated glass which is acquired atdescription above, to 
similar to Working Example 63. 

[0299] 

Working Example 84 
And 85 

Other than thing which contains metal salt of kind of 
carboxylic acid which is shown in Table 17 as adhesion 
strength regulation agent interlayer for laminated glass and 
laminated glass wereacquired with as similar to Working 
Example 83. 

[0300] 

Comparative Example 29 

At time of producing interlayer for laminated glass , as metal 
salt of carboxylic acid , 2-ethyl butanoic acid magnesium 
0.071 in place of section, magnesium acetate (carbon number 
2 ) other than thingwhich adds 0.04 section (2.8 X 
10<sup>-4</sup>mole ) interlayer for laminated glass and 
laminated glass were acquired withas similar to Working 
Example 83. 

[0301] 

Comparative Example 30 

Other than thing which contains metal salt of kind of 
carboxylic acid which is shown in Table 17 as adhesion 
strength regulation agent interlayer for laminated glass and 
laminated glass wereacquired with as similar to Working 
Example 83. 

[0302] 

Working Example 83 

- You appraised performance of laminated glass which is 
acquired with 85 and Comparative Example 29 and 30 in 
same way as Working Example 63. 

Result was as shown in Table 17 . 

[0303] 

[Table 17] 
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3IJ6fl] 87 

teSsXJUTtC/g* 0.056 MSB&tf N,N-v^;U 
:*<7^U75> 0.044 MSBCDttfryiC. tKP 

* v^p / <>x;u^>k 0.043 msbri/ n,n- 

V^;i~j-^U7£> 0.057 «*»*fflt^fcC 
18 iCT^Lfco 

[0306] 

88 

0.056 «ft»a>ftt?yi-, 

^u>7ju*>gg o.o56 a*»*ffli^fc^tia 

18 iC^Lfcc 

[0307] 

HlfcflJ 89 

«Bx;u*>K 0.056 MSB *tf n,n-v^;u 



[0304] 

Working Example 86 
Working Example 42 

So polyvinyl butyral resin 1 OOparts by weight , triethy lene 
glycol di-2-ethylbutanoate 40parts by weight , camphor 
sulfonic acid 0.056parts by weight , and N, N- dimethyl 
octylamine 0.044parts by weight which are manufactured, 
kneading , compression molding were donewith condition 
which is similar to Working Example 42, resin film of 
thickness 0.8mm was acquired. 

It tested moisture-whiting resistance concerning resin film 
which it acquires, to similar to Working Example 1 . 

Result was shown in Table 1 8 . 

[0305] 

Working Example 87 

In place of camphor sulfonic acid 0.056parts by weight and N, 
N- dimethyl octylamine 0.044parts by weight , other than 
thing which uses hydroxypropane sulfonic acid 0.043parts by 
weight and N, N- dimethyl octylamine 0.057parts by weight , 
you obtained resin film to similar to the Working Example 86, 
appraised. 

Result was shown in Table 18 . 
[0306] 

Working Example 88 

Other than thing which uses mesitylene sulfonic acid 
0.056parts by weight in place of camphor sulfonic acid 
0.056parts by weight , youobtained resin film to similar to 
Working Example 86, appraised. 

Result was shown in Table 18 . 

[0307] 

Working Example 89 

In place of camphor sulfonic acid 0.056parts by weight and N, 
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N- dimethyl octylamine 0.044parts by weight , other than 
thing which uses dodecylbenzene sulfonic acid 0.08parts by 
weight and pyridine 0.02parts by weight , you obtained resin 
film to similar to the Working Example 86, appraised. 



In place of camphor sulfonic acid 0.056parts by weight and N, 
N- dimethyl octylamine 0.044parts by weight , other than 
thing which uses dodecylbenzene sulfonic acid 0.061parts by 
weight and p- toluidine 0.039parts by weight , you obtained 
resin film to similar to the Working Example 86, appraised. 



In place of camphor sulfonic acid 0.056parts by weight and N, 
N- dimethyl octylamine 0.044parts by weight , 1 and 1 
-cyclohexane diacetic acid 0.048parts by weight and other 
than thething which uses dodecyl amine 0.1 04 parts by 
weight , you obtained resin film to similar to the Working 
Example 86, appraised. 



In place of camphor sulfonic acid 0.056parts by weight and N, 
N- dimethyl octylamine 0.044parts by weight , other than 
thing which uses salicylic acid 0.042parts by weight and 
dodecyl amine 0.06parts by weight , you obtained resin film 
to similar to the Working Example 86, appraised. 



Other than thing which uses pyridine 0. 1 parts by weight in 
place of camphor sulfonic acid 0.056parts by weight and N, 
N- dimethyl octylamine ().044parts by weight , you obtained 
resin film to similar to Working Example 86, appraised. 



Other than thing which uses salicylic acid 0. 1 parts by weight 
in place of camphor sulfonic acid 0.056parts by weight and N, 
N- dimethyl octylamine 0.044parts by weight , you obtained 



Result was shown in Table 18 . 
[0310] 

Working Example 92 



Result was shown in Table 18 . 
[0311] 

Comparative Example 3 1 



Result was shown in Table 18 . 
[0312] 

Comparative Example 32 



Result was shown in Table 1 8 . 
[0308] 

Working Example 90 



Result was shown in Table 18 . 
[0309] 

Working Example 91 
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18 iCTfvLfco 

[0313] 

iktt« 33 

m mwfcym 0.056 agsuai/ n,n-v^;u 

*$*^75> 0.044 KMOftfrVI^ ttfliaX 
I*, Sffiffl 86 iflttlcLTMBBteflk fffBL 

S£3I£S 18 HSLfc. 
[0314] 

tmm 34 

»B;UU7|C/B 0.056 ■MUtfN.N-S/^^ 

^<7^;uts> 0.044 Mttoftfry fc. £<btf 

M 86 £H«l=LT«BMim WflOUfco 

ISiR^S 18 KSLfc. 
[0315] 

[a is] 



resin film to similar to Working Example 86, appraised. 

Result was shown in Table 1 8 . 

[0313] 

Comparative Example 33 

Other than thing which uses camphor sodium sulfonate 0.1 
parts by weight in place of camphor sulfonic acid 0.056parts 
by weight and N, N- dimethyl octylamine 0.044parts by 
weight , you obtained resin film to similar to Working 
Example 86, appraised. 

Result was shown in Table 1 8 . 

[0314] 

Comparative Example 34 

Other than thing which uses py ridinium chloride 0. 1 parts by 
weight in place of camphor sulfonic acid 0.056parts by weight 
and N, N- dimethyl octylamine 0.044parts by weight , you 
obtained resin film to similar to Working Example 86, 
appraised. 

Result was shown in Table 18 . 

[0315] 

[Table 18 ] 
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[0316] 
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Working Example 93 
Working Example 42 

So polyvinyl butyral resin lOOparts by weight , triethylene 
glycol di-2-ethylbutanoate 40parts by weight , octanoic acid 
0.4 parts by weight , N, N- dimethyl octylamine 0. 1 1 part by 
weight , and 2 -ethylbutyric acid magnesium 0.037parts by 
weight where it manufactures, kneading , compression 
molding were donewith condition which is similar to Working 
Example 42, resin film of thickness 0.8mm was acquired. 

It tested moisture-whiting resistance concerning resin film 
which it acquires, to similar to Working Example 1. 

[0317] 

Furthermore, sandwitchirig doing above-mentioned resin film 
between 2 glass sheet (4 X 4cm ), you obtained laminated 
glass , you did peel test with below-mentioned method 
concerning laminated glass which is acquired. 

Result which it acquires was shown in Table 1 9. 

[0318] 

(peel test ) laminated glass in underwater of temperature 
60deg C 1 week after soaking, 4 hours was dried with oven of 
temperature 80deg C. 

thrice after repeating step of this immersion in water and oven 
drying, the presence or absence of exfoliation of interlayer 
film in periphery of laminated glass wasverified with visual . 

[0319] 

Working Example 94 

Other than thing which modifies quantity of N, N- dimethyl 
octylamine in 0.28 parts by weight , it produced resin film and 
laminated glass to similar to Working Example 93,and it 
appraised, it showed result which is acquired in Table 1 9. 

[0320] 

Working Example 95 

Quantity of octanoic acid in 0.1 parts by weight , it showed 
result which thequantity of N, N- dimethyl octylamine other 
than thing which is modifiedrespectively in 0.06 parts by 
weight , it produced resin film and laminated glass tosimilar 
to Working Example 93, and it appraised, is acquired in Table 
1 9. 

[0321] 

Working Example 96 

It showed result which quantity of octanoic acid in 0.2 parts 
by weight , itmodified quantity of N, N- dimethyl octylamine 
respectively in 0.09 parts by weight furthermore, other than 2 
-ethylbutyric acid magnesium 0.037parts by weight use 2 



Page 90 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1999343152A 



1999-12-14 



o.o45 fi§su£ffii*fcfemi3\ mmm 93 tm& 

[0322] 



97 

0.1 MffllC*N,N-i/^M- 

^;U7£><D1£ 0.06 *t*E 
L> Sir, 2-x^;Ug«V>/*i/^A 0.037 a* 

0.045 a*tt*ffli^ani*. HJfe^J 93 tmm 
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-ethyl magnesium hexanoate 0.045parts by weight for 
substituting, itproduced resin film and laminated glass to 
similar to Working Example 93, and itappraised, is acquired 
in Table 1 9. 

[0322] 

Working Example 97 

It showed result which quantity of octanoic acid in 0. 1 parts 
by weight , itmodified quantity of N, N- dimethyl octylamine 
respectively in 0.06 parts by weight ,furthermore, other than 2 
-ethylbutyric acid magnesium 0.037parts by weight use 2 
-ethyl magnesium hexanoate 0.045parts by weight for 
substituting, itproduced resin film and laminated glass to 
similar to Working Example 93, and itappraised, is acquired 
in Table 1 9. 

[0323] 

Working Example 98 

It modified quantity of octanoic acid in 0. 1 parts by weight , 
N, N- dimethyl octylamine 0. 1 1 part by weight and 
2-ethylbutyric acid magnesium 0.037parts by weight it 
showed result which other than using decyl amine 0.06parts 
by weight and 2-ethyl magnesium hexanoate 0.045parts by 
weight , it produced resin film and laminated glass in 
substituting to similarto Working Example 93, and it 
appraised, is acquired in Table 1 9. 

[0324] 

Working Example 99 

Other than modifying quantity of N, N- dimethyl octylamine 
in 0.02 parts by weight makinguse of di (2 -ethylhexyl ) 
phosphoric acid 0.03parts by weight , it produced resin film 
and laminated glass inplace of octanoic acid 0.4 parts by 
weight to similar to Working Example 93, and it appraised, 
itshowed result which is acquired in Table 1 9. 

[0326] 

Comparative Example 36 

Besides octanoic acid or N, N- dimethyl octylamine are not 
used, it produced resin film and laminated glass to similar to 
Working Example 93, and it appraised, it showed theresult 
which is acquired in Table 1 9. 

[0327] 

Comparative Example 37 

Besides N, N- dimethyl octylamine is not used, it produced 
resin film and laminated glass tosimilar to Working Example 
93, and it appraised, it showed result which isacquired in 
Table 19. 
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[0328] 

Comparative Example 38 

Besides octanoic acid is not used, it produced resin film and 
laminated glass tosimilar to Working Example 93, and it 
appraised, it showed result which isacquired in Table 1 9. 

[0329] 

Comparative Example 39 

You did not use octanoic acid or N, N- dimethyl octylamine , 
other than 2 -ethylbutyric acid magnesium 0.037parts by 
weight use 2-ethyl magnesium hexanoate 0.045 parts by 
weight for substituting, you produced resin film and 
laminated glass tosimilar to Working Example 93, and you 
appraised, you showed result whichis acquired in Table 1 9. 

[0330] 

Comparative Example 40 

octanoic acid 0.4 parts by weight , N, N- dimethyl octylamine 
0. 1 1 part by weight and 2 -ethylbutyric acid magnesium 
0.037parts by weight in substituting, it showed result 
whichother than using octanoic acid 0.2 parts by weight and 2 
-ethyl magnesium hexanoate 0.045 parts by weight , it 
produced resin film and the laminated glass to similar to 
Working Example 93, and it appraised, is acquired in the 
Table 1 9. 

[0331] 

Comparative Example 41 

octanoic acid 0.4 parts by weight , N, N- dimethyl octylamine 
0.1 1 part by weight and 2 -ethylbutyric acid magnesium 
0.037parts by weight in substituting, it showed result 
whichother than using octanoic acid 0.1 parts by weight and 2 
-ethyl magnesium hexanoate 0.045parts by weight , it 
produced resin film and the laminated glass to similar to 
Working Example 93, and it appraised, is acquired in the 
Table 1 9. 

[0332] 

[Table 19] 
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[0333] 

Working Example 100 

In manufacturing pure water 2890g of (1) polyvinyl acetal 
resin , hot dissolution it did including poly vinyl alcohol 275g 
of average degree of polymerization 1700, degree of 
saponification 98.9mole % . 

temperature adjustment it did reaction system in 12 deg C, 
keeping this temperature including35% hydrochloric acid 
catalyst 20 lg and n- butyl aldehyde 148g, it precipitated 
reaction product . 

After that, 3 hours keeping reaction system with 45 deg C, 
completingreaction, washing with water of excess , you 
washed unreacted n- butyl aldehyde and you neutralized sink , 
hydrochloric acid catalyst with potassium hydroxide aqueous 
solution which is a common neutralizing agent ,furthermore 
passed by 2 hours water washing and drying with water of 
excess , acquired polyvinyl butyral resin of white powder . 

As for even degree of butyral formation of this resin as for 64 
mole % , residual acetyl groups quantity it was 1 mole % . 

[0334] 

Production of (2) interlayer for laminated glass 

Above-mentioned polyvinyl butyral resin (average degree of 
polymerization 1700, even degree of butyral formation 
64mole % , residual acetyl groups quantitative 1 mole % ) 
vis-a-vis 100 parts , as plasticizer the triethylene glycol 
di-2-ethylbutanoate 40 section, as organic acid it added 
dimethyl octylamine 0.25 section dodecylbenzene sulfonic 
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acid 0.75 section, as amine , with mixing roller in satisfactory 
melt mixing afterdoing, 150 deg C, 30minute compression 
molding it did with compression molding machine , acquired 
interlayer for laminated glass of the average film thickness 
0.76mm . 

It was a result and 45 ppm which measured potassium content 
of interlayer film which it acquires with ICP light emitting 
elemental analysis . 

[0335] 

It was a result and 5;mu m which measured particle diameter 
of potassium element which exists in interlayer for laminated 
glass which is acquired at description abovemaking use of 
time-of-flight type secondary ion mass spectrometry 
(TOF-SIMS ). 

[0336] 

Production of (3) laminated glass 

Making use of above-mentioned interlayer film , from both 
sides puttingbetween with transparent float glass (Vertical 30 
cm X side 30 cm X thickness 2.5mm ), while inserting this 
into rubber bag , 20 minute outgassing after doing, while 
outgassing it is done moving to oven with degree of vacuum 
of 20 torr , furthermore 30 minute keeping with 90 deg C the 
vacuum press it did. 

this requiring, laminated glass which prebonding is done, in 
air type autoclave it did main adhesion of 20 min with 
condition of pressure 12kg/cm <sup>2</sup>, temperature 
135deg C, acquired laminated glass . 

[0337] 

(4) appraisal 

moisture resistance test was done with method below 
concerning laminated glass which isacquired at description 
above. 

Result was as shown in Table 20 . 
[0338] 

moisture resistance test 

Conforming to JIS R-3212 "automotive safety glass test 
method ", 2 weeks it left laminated glass under atmosphere of 
50 deg C-95%RH, after that, it measured distance (whitening 
distance ) of portion which whitening has been done from 
periphery of laminated glass . 

[0339] 

Working Example 101 

octanoic acid 0.30 section was added in place of 
dodecylbenzene sulfon ic acid 0.75 section, at timeof 
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ftfc>y lz % *2*l/Ko.30a*£SiJQU 7*>tL 
Tv^;U*^;i/75>0.25 fipo^^yicKT 2 

v;ut^> o.4o nzmtoLtzututmrnm 100 

rt'J^A^Mli 49ppm Tfcofro 
[0340] 

tzMo^TtmcDft+mmmm 100 i:^^ 



[0341] 
HSfe« 102 

M<tLTKxv;u^>-tf>x;u^>K 0.75 SUCD 
ftt>yi=. S?(2-x^;u^*S/;u)U>»o.20»* 
StoLfcSlrtl4«ft« 100 iHfclcl/C, £fr 

*'J^ A#W*I± 55ppm T*feofco 
[0342] 

*4*U*A7c*rctt*M*»tt 100 



[0343] 
HJfcGiJ 103 

*HM«fcL-C. XtT'J^IWj'J^A 0.75 SU£ 
BftDLfcC&filftttJMM 100 tHttlcLT. 

ft'J^AMU* 350ppm -Qfoitzo 
[0344] 

t-sA'j^ATcjRojit^assisft ioo 

lcLT;Si|^Lfci:C:5 8^m-efc^fco 

[0345] 
ttttfl 42 



producing interlayer for laminated glass , as organic acid , 
other than adding dodecyl amine 0.40 section in place of 
dimethyl octylamine 0.25 section as amine , interlayer for 
laminated glass and the laminated glass were acquired with as 
similar to Working Example 100. 

potassium content was 49 ppm . 

[0340] 

When it measured particle diameter of potassium element 
which exists in interlayer for laminated glass which is 
acquired at description above in same way as Working 
Example 100 they were 4;mu m . 

[0341] 

Working Example 1 02 

Other than adding di (2 -ethylhexyl ) phosphoric acid 0.20 
section in place of dodecylbenzene sulfonic acid 0.75 section, 
at time of producing interlayer for laminated glass , as organic 
acid , interlayer for laminated glass and laminated glass were 
acquired with as similar to Working Example 1 00. 

potassium content was 55 ppm . 

[0342] 

When it measured particle diameter of potassium element 
which exists in interlayer for laminated glass which is 
acquired at description above in same way as Working 
Example 100 they were 3;mu m . 

[0343] 

Working Example 103 

At time of producing interlayer for laminated glass , as 
adhesive regulator , other than thingwhich adds potassium 
stearate 0.75 section interlayer for laminated glass and 
laminated glass were acquiredwith as similar to Working 
Example 100. 

potassium content was 350 ppm . 
[0344] 

When it measured particle diameter of potassium element 
which exists in interlayer for laminated glass which is 
acquired at description above in same way as Working 
Example 100 they were 8;mu m . 

[0345] 

Comparative Example 42 

At time of producing interlayer for laminated glass , organic 
acid of dispersant and otherthan thing which does not add 
amine interlayer for laminated glass and laminated glass were 
acquired with as similar to Working Example 100. 
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A'J^A**** 47ppm "Cfcofco 
[0346] 

t&M*?*L7zm<DtfL=F&$:mmm ioo 

[0347] 
J*&01J 43 

mm ioo tiHi^icLr.'&^^xffl+^Bi 

[0348] 

t^J^^Tbmon^^l&M 100 irl^lti 
lcLT;fliISLfct^5 12/imtfcofcc 

[0349] 

mmm 101 

-103 MlKirhb^J 42 &t/ 43 Trfflbtl/c^t? 

i+^X(Dii»Sttli^Sll6fi« ioo mmzL 

^ cD^iia 20 izmtmvthitzo 

[0350] 
[«20] 



potassium content was 47 ppm . 
[0346] 

When it measured particle diameter of potassium element 
which exists in interlayer for laminated glass which is 
acquired at description above in same way as Working 
Example 100 they were 18;mu m . 

[0347] 

Comparative Example 43 

At time of producing interlayer for laminated glass , organic 
acid of dispersant and thingand washing time which do not 
add amine other than from 2 hours modifying in 3 hours , 
interlayer for laminated glass and laminated glass were 
acquired with assimilar to Working Example 100. 

potassium content was 34 ppm . 

[0348] 

When it measured particle diameter of potassium element 
which exists in interlayer for laminated glass which is 
acquired at description above in same way as Working 
Example 100 they were 12;mu m . 

[0349] 

Working Example 101 

- It did moisture resistance test of laminated glass which is 
acquired with 103 and the Comparative Example 42 and 43 in 
same way as Working Example 100. 

Result was as shown in Table 20 . 

[0350] 

[Table 20 ] 



Page 96 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1999343152A 



1999-12-14 









mm 






100 


101 


102 


103 


42 


43 






4 


4 


4 


4 


4 


4 




(mo 1 %) 


64. 0 


64.0 


64.0 


64.0 


64.0 


64.0 


(mo 1 


1. o 


1. o 


1.0 


l.O 


l.O 


1.0 






1700 


1700 


1700 


1700 


1700 


1700 


m 


"TM&IM (MB) 


4U 


40 


40 


40 


40 


A fx 

40 






45 


49 


55 


350 


47 


34 






5 


4 


S 


a 
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[0351] 



[0351] 

& 20 fr&H&flt&J:3l=. *&9HcJ:&£lfc0l 
100-103 0£fr1£#5Xli«ftfc»Ste£SL 

a*'J^ A5c*a>tt*SA< 10// m£fi*&Jt« 

m 42 at; 43 ©aft** wi*ratt*<«to 

fco 

[0352] 
Stttiffil 104 

(i)#ye-;u7**-;utt»©HJM* 289o g 

lc N ¥*DS£Jt 1700, *>fl:ft 98.9 5 E;b%a># 
Ue-;U7;UU-;U 275g £ta*TiJDSS§$L 

J5J£&£ 12 deg C KSShMBU 35%(Di£^ 
tttt 201g t n-^;U7;Ux t K 148g *lPit, C 



As been clear from Table 20 , laminated glass of Working 
Example 100-103 showed moisture resistance which is 
superior with this invention . 

Vis-a-vis this, laminated glass of Comparative Example 42 
and 43 where particle diameter of the potassium element 
which exists in interlayer for laminated glass exceeds 10;mu 
m moisture resistance was bad. 



In manufacturing pure water 2890g of (1) polyvinyl acetal 
resin , hot dissolution it did including poly vinyl alcohol 27 5 g 
of average degree of polymerization 1 700, degree of 
saponification 98.9mole % . 

temperature adjustment it did reaction system in 12 deg C, 
keeping this temperature including35% hydrochloric acid 
catalyst 20 lg and n- butyl aldehyde 148g, it precipitated 
reaction product . 



[0352] 

Working Example 104 
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*<D'&. Jx1fc&£ 45 deg C X* 3 B*ffl«i#LT 

s as«©*T?ft»LT*£j6© 

n-^U7;UxtK£j&^3SU ttKttfflEtSH. 

«L.Hiciii(©*T!2B»n*ftatmfit* 

[0353] 

(2)*#5*j!fWffl+IBIIfflKa 

±E7KUtf-JU^^-;u«H!l(¥«Sa&fiE 170 
0. ^fcJ^^-Mbit 64 ;u%, »S7-fe* 
l ^;u%)ioo»lc»LT. "5lM^J<!:LTh 
'JxfU>>f'j3-il/v.2.xf;^fU-h 40 

fls» #»BfcLrK^^^4?>x;u*>il o. 

75 7£><tLTv^U*^UT£> 0.13 

«Lfc*^l>X«»a-e 150 deg C.30 »IB 
^UX/S^LT, ¥4ttl* 0.76mm ©*Jbtt* 



fcfcftfc+IHK©*MJ*A£*r** ICP §tHt 
5c*»SfeaiSLfctt*. 50ppm T'fcofco 

[0354] 
[0355] 

7X(iU 30cm xflt 30cm xJl£ 2.5mm)t?tt*K 
C*tt=rA/<^rtlcA*l,20torr©»ffi*T!2 

US&KW deg CC30»IH«J»LooKffi^ 

C©«l=LT^«Wt**lfc*fc#*5Xt, 
X7-3JM— h*b-?*-eE* 12kg/cm 2 .S 
K 135 deg C©ftft-C20»M*»**fTl\ 

[0356] 
(4)l¥{ffi 



After that, 3 hours keeping reaction system with 45 deg C, 
completingreaction, washing with water of excess , you 
washed unreacted n- butyl aldehyde and you neutralized sink , 
hydrochloric acid catalyst with sodium hydroxide water 
solution which is a common neutralizing agent ,furthermore 
passed by 2 hours water washing and drying with water of 
excess , acquired polyvinyl butyral resin of white powder . 

As for even degree of butyral formation of this resin as for 64 
mole % , residual acetyl groups quantity it was 1 mole % . 

[0353] 

Production of (2) interlayer for laminated glass 

Above-mentioned polyvinyl butyral resin (average degree of 
polymerization 1700, even degree of butyral formation 
64mole % , residual acetyl groups quantitative 1 mole % ) 
vis-a-vis 100 parts , as plasticizer the triethylene glycol 
di-2-ethylbutanoate 40 section, as organic acid it added 
dimethyl octylamine 0. 1 3 part dodecylbenzene sulfonic acid 
0.75 section, as amine , with mixing roller in satisfactory melt 
mixing after doing, 150 deg C, 30minute compression 
molding it did with compression molding machine , acquired 
interlayer for laminated glass of average film thickness 
0.76mm . 

It was a result and 50 ppm which measured sodium content of 
interlayer film which it acquires with ICP light emitting 
elemental analysis . 

[0354] 

It was a result and 4;mu m which measured particle diameter 
of sodium element which exists in interlayer for laminated 
glass which is acquired at description abovemaking use of 
time-of-flight type secondary ion mass spectrometry 
(TOF-SIMS). 

[0355] 

Production of (3) laminated glass 

Making use of above-mentioned interlayer film , from both 
sides puttingbetween with transparent float glass (Vertical 30 
cm X side 30 cm X thickness 2.5mm ), while inserting this 
into rubber bag , 20 minute outgassing after doing, while 
outgassing it is done moving to oven with degree of vacuum 
of 20 torr , furthermore 30 minute keeping with 90 deg C the 
vacuum press it did. 

this requiring, laminated glass which prebonding is done, in 
air type autoclave it did main adhesion of 20 min with 
condition of pressure 12kg/cm <sup>2</sup>, temperature 
135deg C, acquired laminated glass . 

[0356] 

(4) appraisal 
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100 tH«©*a-cHattK«sftofc 0 

-t©<SSI**2l l=iS+i:fcycfeofc. 

[0357] 

HffiW 105 

BtLTKxS/^^>-lf>XJU*>B 0.75 SB CD 
ftbUlC* 3j-$*l/||0.30»*«*lU 7£>i:L 
Tv^U*^;U7£> 0.13 wottfryicx 
v;U7S> 0.35 IteBttLfcUftliStJM 104 

*MJ^ 45ppm Tffcofc. 

[0358] 

*4*hy^AS*©l»MllMI 104 fcn 

[0359] 

H)S6^J 106 

K<kLTK-rv;U^>-tf>X^7f>>^ 0.75 SJ<D 

ttfry iz % v(2-x^;u^+v;u)U>® 0.20 
StoLfcGLttliSIM 104 irlil^lcLT.'&Jb 

[0360] 

t zi-bw^Ttmom+fezmmm 100 tra 

«KLTaiJ£Lfcl:C:?> 2/i m Vtotz. 

[0361] 
UteCT 107 

mmmitLx. xxtu^^hj^a 0.50 su 

fro 

W>A#*Sli 280ppm Tfeofco 
[0362] 

■r*-i-hy^A5c*a)a^a***« 104 



moisture resistance test was done with method which is 
similar to Working Example 100 concerning laminated glass 
which is acquired at description above. 

Result was as shown in Table 21 . 

[0357] 

Working Example 105 

octanoic acid 0.30 section was added in place of 
dodecylbenzene sulfonic acid 0.75 section, at timeof 
producing inter layer for laminated glass , as organic acid , 
other than adding decyl amine 0.35 section in place of 
dimethyl octylamine 0.1 3 part as amine , interlayer for 
laminated glass and laminated glass were acquired with as 
similar to Working Example 104. 

sodium content was 45 ppm . 

[0358] 

When it measured particle diameter of sodium element which 
exists in interlayer for laminated glass which is acquired at 
description above in same way as Working Example 1 04 they 
were 5;mu m . 

[0359] 

Working Example 106 

Other than adding di (2 -ethylhexyl ) phosphoric acid 0.20 
section in place of dodecylbenzene sulfonic acid 0.75 section, 
at time of producing interlayer for laminated glass , as organic 
acid , interlayer for laminated glass and laminated glass were 
acquired with as similar to Working Example 104. 

sodium content was 40 ppm . 

[0360] 

When it measured particle diameter of sodium element which 
exists in interlayer for laminated glass which is acquired at 
description above in same way as Working Example 100 they 
were 2;mu m . 

[0361] 

Working Example 107 

At time of producing interlayer for laminated glass , as 
adhesive regulator , other than thingwhich adds sodium 
stearate 0.50 section interlayer for laminated glass and 
laminated glass were acquiredwith as similar to Working 
Example 104. 

sodium content was 280 ppm . 
[0362] 

When it measured particle diameter of sodium element which 
exists in interlayer for laminated glass which is acquired at 
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[0363] 

uatm 44 

USSfl] 104 tH«lzLT,#t5-li:*7Xffl*IH 

^HJ^AMW* 51ppm T-fcofco 
[0364] 

**+hy^As*©iw«»iMi 104 tm 

[0365] 
tttMH 45 

«lfl)*a«i:T5>*ailDL«i:A^ofc^ti:. ft 
»B*IH!* 2 B$|B]fr 6 3 ft mic*ELfcBini*S 

jfc#j 104 tra«icLT,*^-e#5xffl+iBM 

[0366] 

+4^-hU^AS*fl!)* : f StltlWM 104 tn 

[0367] 
HffiCT 105 

~io7 tttficttttw 44 at; 45 -e»6ttfc*t3 
«A7^a>HattKK««ttfl 104 tra«icL 

[0368] 
[« 21] 



description above in same way as Working Example 104 they 
were 7;mu m . 

[0363] 

Comparative Example 44 

At time of producing interlayer for laminated glass , organic 
acid of dispersant and otherthan thing which does not add 
amine interlayer for laminated glass and laminated glass were 
acquired with as similar to Working Example 104. 

sodium content was 5 1 ppm . 

[0364] 

When it measured particle diameter of sodium element which 
exists in interlayer for laminated glass which is acquired at 
description above in same way as Working Example 104 they 
were 20;mu m . 

[0365] 

Comparative Example 45 

At time of producing interlayer for laminated glass , organic 
acid of dispersant and thingand washing time which do not 
add amine other than from 2 hours modifying in 3 hours , 
interlayer for laminated glass and laminated glass were 
acquired with assimilar to Working Example 104. 

sodium content was 30 ppm . 

[0366] 

When it measured particle diameter of sodium element which 
exists in interlayer for laminated glass which is acquired at 
description above in same way as Working Example 104 they 
were 13;mum. 

[0367] 

Working Example 1 05 

- It did moisture resistance test of laminated glass which is 
acquired with 107 and the Comparative Example 44 and 45 in 
same way as Working Example 104. 

Result was as shown in Table 21 . 

[0368] 

[Table 21] 
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[0369] 

104-107 a>^t5-&*^XI4«*ifciHS1t*»L 

fee 

tfcfl 44 SI/ 45 a>*fr-&#v*l4»?S14 JWR 

[0325] 
tfcKffl 35 
ttKffl 12 

-Cf»6*lfc**5#*f5X*ffll\ HJ6#J 93 £H 

19 IZlCTFLfco 
[0370] 



[0369] 

As been clear from Table 21 , laminated glass of Working 
Example 104-107 showed moisture resistance which is 
superior with this invention . 

Vis-a-vis this, laminated glass of Comparative Example 44 
and 45 where particle diameter of the sodium element which 
exists in interlayer for laminated glass exceeds 10;mu m 
moisture resistance was bad. 

[0325] 

Comparative Example 35 
Comparative Example 12 

Only peel test did so making use of laminated glass which is 
acquired, tosimilar to Working Example 93, showed result 
which is acquired in in the Table 1 9. 

[0370] 

[Effects of the Invention ] 

Because this invention consists of above-mentioned 
configuration , withoutimpairing basic performance which is 
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£M 

[*«IEI*!§1 
[ftm*#0)S&Bl 

i] ^mitt'')ii-^7ii9-^mm 

$0.3~0.8mmrofiIIB+rBlK^23 deg COfcK 
&mUzt£s 24 H#rBim<D^-1'X*< 50%JUTT- 

[it*a 3] ^FBira+ro^hu^A^ofa^s 
# 5 u m KiT-efc*ii*a i xi± 2 teKo^t? 

+ FallS. 

[If*ll 4] ^FBlll+ro^-h'J^AjlSA^ 50pp 
m )JlTT'fc-&If #JI K 2 XI* 3 IBKOT^t)-& 

[f«*il 6] 4>F B 1l«+0*^Ai£a>&^gA< 



necessary for transparency , weather resistance , 
adhesiveness , penetration resistance or other laminated glass , 
furthermore, the interlayer for laminated glass and laminated 
glass where whitening of laminated glass periphery is little 
can beoffered even with when it is placed in atmosphere 
where humidity ishigh. 



1999 May 13 B 

Specification 
Claims 



[Claim(s)] 

[Claim 1 ]plasticized polyvinyl acetal resin film A x b&'5> 
interlayer for laminated glass V , thickness 0.3~O.8mm <D 
flfS interlayer film £ 23degC (DT^lZ^'MLtztt , 24 B# 
M &CDhaze *< 50% or less T?Si&Z££ft8lt?% 
interlayer for laminated glass „ 

[Claim 2 linterlayerfilm $0) sodium salt <D particle 
diameter lOum or less TJfc'i) Claim 1 iCfBftLfc 
interlayer for laminated glass s 

[Claim 3 linterlayerfilm fp<D sodium salt ©particle 
diameter tfi 5pm or less t?fc-5 Claim 1 or 2 1-IBttLfc 
interlayer for laminated glass 0 

[Claim 4 linterlayerfilm *P<D sodium concentration ifi 
50ppm or less t?$>-5 Claim 1, 2 or 3 lC|B®Lfc interlayer 
for laminated glass 0 

[Claim 5 linterlayerfilm >PO potassium salt CD particle 
diameter 10pm or less "t?fe£ Claim 1 l-ffit£Lfc 
interlayer for laminated glass » 

[Claim 6 linterlayerfilm tf<D potassium salt <D particle 
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fc£>»#Jl U 2, 3, 4, 5. 6 XI* 7 !E®<7)£;b 

mtiz % »asat; RiauMic«»-r«7 

5>*£*L"Cfc*i©Tf&ftfll#« K2J, 
4, 5, 6 XI4 7 ffi«©*fc*#vXffl+fl]tt. 

io] Hi=,T;u*«j*«*fti;7iu* 
, j±s*H*^&&4»*yas?**L*'>ft<t 
* i fi££*LT&&t©^fc6l##*l 1.2,3, 

4, 5, 6, 7. 8 XI* 9 BKOfcfr-tMfvXffl^M 

file 

111 7JU*'J*MKl*.tt&30mGl 
T©t©-efcoT, 77U*'J±!S^a^l*v 14 
83jum JaT©tO>-Cfc*»#a 10 fg«©£ 

[flf*8 12] 7;U*U*Btt(*. i*H§& 5-16 
±H£BJ£l±. 5-16 ©£$K©7;U* 

'j±s*BJre*5»#« ioxi* 1 1 tai£©£ 
w*ai3] *ft<t*-»©#7XiHiw,ii# 

3S U 2, 3, 4. 5, 6, 7, 8, 9, 10, 11 XI* 12 12® 

14] Rra<b7K | je-^7-b*-;n»iB 

MDl4 a ©^h , J r >Att©tt^ft36< lOjum KIT 
IWMOU 15] TOfttfUtoU7**-fl*M 

iwK+©*Mj^Att©tw8j&< sum eitt? 

[1***16] *M«+©*MJ*A»tff50ro 
m iaT"Cfc*»#* 14 XI* 15 K«0**yfr 

[R*3 n] RrBft#ue-/b7-b*-;Ht» 

IBK^O+HJ^Aaa^SOppmBlT-e*** 



1999-12-14 

diameter A< 5um or less "T?fc<£> Claim 1 or 5 IZfHKLfc 
interlayer for laminated glass 0 

[Claim 7] interlayer film 3 d © potassium concentration A* 
lOOppm or less T*foZ> Claim 1 , 5 or 6 ICfEiELfc 
interlayer for laminated glass 0 

[Claim 8]jEI-, sodium salt potassium salt t 

complex £ff2E£L9<b compound LT^'StCDTJfe 
6 Claim 1 , 2, 3 , 4, 5, 6 XI* 7 iCEKLfc interlayer for 
laminated glass „ 

[Claim 9]MK, resin fccfctf plasticizer *t£ 
organic acid, jfctf II, resin fccfctf plasticizer HSo* "^"-5 
amine £££ LTfc£t<DT?&<& Claim 1 , 2, 3 , 4, 5, 6 X 
I* 7 IwfBKLfc interlayer for laminated glass 0 

[Claim 10 ] Ml-, alkali metal salt t$<klf alkaline earth 
metal salt A*&££8J:yStR**t5 at least 1 kind £^*r 
LTft*t©T? fc* Claim 1 , 2, 3 , 4, 5, 6 , 7, 8 XI* 9 HE 
KLfc interlayer for laminated glass 0 

[Claim 1 1 ] alkali metal salt I*, particle diameter 3um or 
less <D&0)V , alkaline earth metal salt It, particle diameter 
3umorless ©fc©"Cj&<5 Claim 10 HEtELfc interlayer for 
laminated glass 0 

[Claim 12 ] alkali metal salt l±, carbon number 5-16 © 
organic acid © alkali metal salt Tr , alkaline earth metal salt 
l±, carbon number 5-16 © organic acid © alkaline earth 
metal salt Claim 10 or 11 HERLfc interlayer for 

laminated glass 0 

[Claim 13 VJttXkt pair © glass MIC, Claim 1 , 2, 3 , 4, 
5, 6 , 7, 8 , 9, 1 0, 1 1 XI* 12 HERLfc interlayer for 
laminated glass £ft£LT -5 laminated 

glass o 

[Claim 14 ]plasticized polyvinyl acetal resin film frbfc-S 
interlayer for laminated glass t? , interlayer film + © 
sodium salt © particle diameter lOumorless 
interlayer for laminated glass 0 

[Claim 15 ]plasticized polyvinyl acetal resin film frbfc'S 
interlayer for laminated glass V , interlayer film 4*© 
sodium salt © particle diameter A*5umorless T?fc£> 
interlayer for laminated glass 0 

[Claim 16 ] interlayer film 4 1 © sodium concentration 
50ppmorless *Cfc-S Claim 14 or 15 HfEStLf:: interlayer 
for laminated glass 0 

[Claim 17 ]plasticized polyvinyl acetal resin film 
interlayer for laminated glass V , interlayer film 4 1 © 
sodium concentration tit 50ppm or less V$>%> interlayer for 
laminated glass 0 
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nmm i8] ^raft#«jif-;u7-b*- 

[flf*g 20] wfflfc#ye-;u7-t*--;u»iB 
m^ht^^^a^m^mx&^x. + 

IHK+©*y ^ Att©*Mtf 5 m ElTTffc 
y.+IWK+ODA'J^AaJt^ lOOppm JSITT? 

21] Wb#ytf=;u7-t*--;u«JIB 

IHBt+a^HJ^Aattf 50ppm BlT"C*y. 
+ P B 1BS4 3 C7)*'J^A;lg^ lOOppm 6lTt?fcS 

[»*3S22] SI^*hy*Att&tf*y*Att 
fcll(tt»J«L3*ft*1ll*#*L"«|c4*©Tf 
14, 15, 16. 17, 18, 19, 20 XI* 21 

sttxiz, »«ftt;Rrffl*i=**-r*7 

5>££<N/Cft**©T?fc*lfl*fli 14, 15, 1 
6, 17, 18, 19,20 XI* 21 IBK0^^>#*^X 

[IS** 24] Ei;: % 7/i/*y*BttXtf7A'* 
* i a*^*rLra*t©-e**n*a 14, 15, 

16, 17, 18, 19, 20, 21, 22 XI* 23 tZWL(D$t> 

[If** 25] 7^*yftBttl*.ttS 3 |im a 
T©t,©T*feoT, 7**y ±H***IS\ 14 
S3/im BlT©t©-Cfc*ll*a 24 fE»(D£ 

26] 7;u*y*«tti*.«*» 5^16 
©**»©7^*y*«*-efc-pT, 7^*u 
±£&Btt(*« j*i§& 5-16 ©fflii£©7;u* 

y ±«*«*refc*i»*« 24 xi± 25 ie«©£ 

[If** 27] *<Kfc*-**©#WIW=,l»* 
m 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,24,2 
5 Xl± 26 !Bft©^**7Xffl*raH^a 



[Claim 18 ]plasticized polyvinyl acetal resin film A^bfe^ 
interlayer for laminated glass X , interlayer film 4*© 
potassium salt © particle diameter A* 5um or less "Cfc<5 
interlayer for laminated glass 0 

[Claim 19 ]plasticized polyvinyl acetal resin film A x ?>&£ 
interlayer for laminated glass X , interlayer film 4 1 © 
potassium concentration A* lOOppm or less Xfo£> interlayer 
for laminated glass 0 

[Claim 20 ]plasticized polyvinyl acetal resin film A^b&'S 
interlayer for laminated glass X , interlayer film tp(D 
potassium salt © particle diameter A* 5um or less X , 
interlayer film 4 1 © potassium concentration A* lOOppm or 
less XibZ) interlayer for laminated glass „ 

[Claim 21 ]plasticized polyvinyl acetal resin film A N b&-5 
interlayer for laminated glass X , interlayer film •£© 
sodium concentration A* 50ppm or less X , interlayer film 
tp(D potassium concentration A* 1 OOppm or less "Cfo£> 
interlayer for laminated glass e 

[Claim 22 ] HI-, sodium salt fc&tf potassium salt t 
complex ^ff^fiEL5-i) compound LXfe^OXfo 
h Claim 14 , 15, 16, 17, 18, 19, 20 Xl± 21 (CiHtELfc 
interlayer for laminated glass 0 

[Claim 23 ]HIC, resin fcefctf plasticizer IwUca 
organic acid , $LlflZ, resin 2S<fcl£ plasticizer [Z}&-& "ti> 
amine LXteZ>&<DXfoZ> Claim 14 , 15, 16, 17, 18, 

19, 20XI± 21 ICfEtELfc interlayer for laminated glass 0 

[Claim 24 ] Ml-, alkali metal salt tS&lf alkaline earth 
metal salt A x b&£f*cJ:yStR£ft& at least 1 kind £ ^ 
L"CftS*©"C&4 Claim 14 , 15, 16, 17, 18, 19, 20, 21, 22 
Xli 23 ICfBKLfc interlayer for laminated glass „ 

[Claim 25 ] alkali metal salt l±, particle diameter 3 nm or 
less ©i©"C , alkaline earth metal salt li, particle diameter 
3um or less ©&©"£&£> Claim24 iCfBftLTr interlayer for 
laminated glass 0 

[Claim 26 ]alkali metal salt f£, carbon number 5-16 © 
organic acid © alkali metal salt X , alkaline earth metal salt 
l±, carbon number 5-16 © organic acid © alkaline earth 
metal salt Xfo%> Claim 24 or 25 IZffilKLfc interlayer for 
laminated glass 0 

[Claim 2 7]4>&<<h : & pair © glass HIC, Claim 14 , 15, 16, 
17, 18, 19, 20, 21, 22, 23, 24, 25 XI* 26 ICfEtELfc 
interlayer for laminated glass £fr£LT fe&Zti^tfUSLb 
~?Z> laminated glass 0 
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